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PR E FA Cc E. 


FS ETHER E are two Ends of writing 
Boobs, which relate to the ſeveral 


Parts of Learning: one to advance 


Learning it ſelf ; the other to aſ- 
fiſt Learners. 


Jn Purſuance of the former, the capecl- 
ouſneſs of the Subject 7s chiefly to be confide- 
red; and nothing is to be omitted, which pro- 
perly falls within the Compaſs of the Art or 
Science treated of. In purſuance of the lat- 
ter, the Capacities of the Learners are prin- 
cipally to be regarded; and notice is to be 
taken, not of whatever may be known or done 
by the Art or Science treated of, but only of 
Shes} 16 moſt uſeful, and withal eaſy 70 be 
known. 1 5 
BHBeſides, Rear; is to be had, as to the Ca- 
; pacities principally, ſo ſecondarily to the Cir- 
cumſtances of the Young Students. As for 
| thoje who are to make their Fortunes by their 
Learning, more Particulars are requiſite to be 
known, and conſequently more Pains are re- 
quiſite to be taken by ſuch, than by others; 
Who, — 0 born to | plentiful faves are by 
| A 3 their 


The PREFACE. 


their Learnins not to make, but to adorn 
their Fortunes already made. 


And there is the more Need of this diſtin 
Conſideration, becauſe one of the firſt Things | 
Young Gentlemen become ſenſible of, is this; 


that they are not under a Neceſſity of taking 
Pains for their Livelihood, Which has ſuch 


an Influence upon them, as that they are apt 
not to rehſh any Part of Learning, which re- 
quires more than ordinary Pains or Apphicati- 
on of Mind. And indeed.to expect they ſhould 
act otherwiſe, is in effect no other, than to ex- 


pet gray Hairs upon young Heads, 
Wherefore, the moſt proper Method to make 


Young Gentlemen Learned, is this; to teach 


them at firſt only ſuch Elements of the liberal 


Arts or Sciences, as are moſt uſeful in the 


common Affairs of Life, and withal moſt eaſy 
| to be known, They have a competent Appre- 


henſion of the Uſefulneſs of ſuch Things as - 


cur in the common Concerns of Life; and 


conſequently hereby that Queſtion frequently 
put by Young Students, of what Uſe is this? 


wo1ll 's anſwered afore-hand, and jo they will 
be rendered willing to underſtand what they 


apprebend the Uſe of. And when they find 


that the Underſtanding thereof carries in it no 


| Difficulty, then they will be alſo encouraged | 
fo proceed. And when they have thus gone 
through, and become Maſters of the moſt uſe- 
ful and caſy Elements of the liberal Arts and 
Sciences, 
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The PREPACE. 
Sciences, they will thereby be enabled with 
much more Eaſe to conquer the more difficult 
Parts of Learning, if their own Inclinations 
ſhall lead them thereto hereafter, when they 
are come to Riper Years, and jo can judge 
more rightly of the Worth of Learning. 

On theſe Conſiderations, and with this View 
it was, that I drew up this Aſtronomical 
Treatiſe, and gave it the Title of the Young 
Gentleman's Aſtronomy ; Such Aſtronomical 
Treatiſes as were afore extant among us; ei- 
ther treating only of the Doctrine of the 
Sphere or Globe, or elſe taking in ſeveral Par- 
_ ziculars of the other Part of Aſtronomy, 700 
difficult for, and not neceſſary to be known by 
Young Gentlemen. SE 

It only remains to be obſerved, that JI ſup- 
poſe Young Gentlemen to proceed regularly in 
heir Studies, and therefore to have learned 
Arithmetick and Geometry, before they enter 
upon Aſtronomy : as alſo, that ſuch Particu- 
lars, as were not neceſſary to my preſent De- 
fign, and yet ſeemed too material to be quite 
omitted; I have added by way of Annotations, 
both in this Treatiſe, and the others of Chro- 
nology and Dialling. e 85 
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Te INTRODUCTION. 


Ne E are informed by Moſes in . 

his Sacred Hiſtory of the The Cele- 
Creation, that God made 3 55 
Lights in the (*) wide Space whatEndd | 
of Heaven, to give Light 


* the Earth, and to divide the Day 


from the Night, and to be for Signs and 


for Seaſons, and for Days and Years, 
Den. *. 14—18. 


— 


— n 88 


»„ 


(*) So the Hebrew Word Rakiang 22 Kgnifies, TI: 
is Ee in our Engliſh Bible the Firmament, in Con- 
formity to the Septuagint Verſion. See more of this 
in my Paraphraſe on Geneſis, juſt publiſhed, Chap. i. 6, 


and in Note (i) belonging Herpes, in reference to the | 
Word Firmament. = 
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i; The principal Way, whereby the 


The Cele- Al wiſe Creator of the World has 
ſtial Lights 


ne nad rendered the Celeſtial Lights ſubſervient 


ſubſervi. to the fore- mentioned Ends, is by cer- 


ent to the 


Ends, for tain eſtabliſhed Laws of Motion; ac 
which they cording to which, they either really . 


were crea- 


ted, prin- move themſelves, or at leaſt Seem to us 3 


cipally by to move. 
Motion. What theſe Laws of Motion are, 


. I the Divine Wiſdom has not thought 
ty make fit to reveal unto us. Wherefore, all 


probable 


that we can do, is to make probable. 
Conjectures 
concerning Conjectures concerning them. Such 


he La * = 
2 2 Conjectures are termed ( Hypotheſes, 5 


| Motion; i. e. Suppoſitions; becauſe it cannot be 


which Con- poſitively affirmed oſ the moſt probable 


| qectures are 


74112, fy. Conjecture, that the Celeſtial Lights do 
potheſes, ſo move; but only, that it is reaſonable 
80 ſuppoſe, they move fo, rather than 
any other Way; and that upon ſuch a 
Suppoſition, their (+) Phenomena (or 
Appearances) may be rationally ſolved 


or explained. 


4 The Explanation of theſe Hypo- 
Aſtrono- theſes, and the Solution of che Ce- 


Fs what. 


om. 


— 


"oy It is a Gu Word, 0 from the verb 


| beer N gl, o ſuppoſ e. 


(+) lr is a Greek Word allo, derived from the verb 


I leſtal 5 


e 'a, to appear, l 
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The INTRODUCTION. 3 
leſtial Phenomena thereby, is what makes 
up the Science called (*) Aſtronomy 
which is a Greek Word originally, and 
denotes in that Language the Doctrine 
or Knowledge, of the Laws, or of the 
Diſtribution and Situation of the Stars, 
or Celeſtial Lights. e ALT 
There are four more remarkable g. 
Hypotheſes, the (+) Prolemarck, the The Co- 
Copernican, the Tychonick, and the e, 
Semi- tychonick. Of theſe the Coperni- ie yo 
9955 - | 5 | | can 3%, 


A I * 1 < ä n ** 4 


) This Word may be derived, as to its latter Com- 
ponent, either trom 5e a Law, or from vo A. 
Diſtribution, Seat, or Situation. „%% gies fo 
() TheProlemaick Hypotheſis is ſo called from Clau- 
dius Ptolemaus, 2 famous Mathematician of Peluſiur in 
Egypt, who lived in the former Part of the ſecond Cen- 
tury after Chriſt, under the Roman Emperours Adrian 
and Antoninus Pius. He writ both of Aſtronomy and 
Geography; and by his Aſtronomical Writings, was 
conveyed to ſucceeding Ages, the Hypotheſis which 
goes under his Name, and which was generally, not to 
| f univerſally, received in theſe Parts of the World 
till the Days of Copernicus. The Order of the Celeſtial 
Lights as to their Situation, according to this Hy pothe- 
ſis, is repreſented, Fig. 2. But ſince, by the Help of 
Teleſcopes, the Phaſes of Venus and Mercury have been 
diſcovered, this Hypotheſis is rejected, as not conſiſtent 
therewith. I pats by the Epicycles, and ſeveral other 
' Particulars juſtly blameable in this Hypotheſis. 
Copernicus, who was born in 1473 at Thorn, a Town 
of Poliſh Pruſſia, perceiving the ſeveral n oy 
OO Ed SLIM 8 


— — . — — 2 — — 


pertains, Fig. 3. VVV %% ˙ Wy *- 
Ihe Semi-tychonick Hypotheſis is ſo ſtiled, as agreeing 
with the Tychonick, excepting only in this, that whereas 
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can is now generally received by the 
more learned in Aſtronomy, as the moſt 
probable Hypotheſis : foraſmuch as it 
not only agrees with the Celeſtial 
Phenomena, but alſo explains the Mo- 

e tions 


. 
* 


that the Prolemaick Hypotheſis was juſtly liable to, not 


only revived the old Hypotheſis of Philolaus, (which 
Cardinal Cuſa had moved and defended ſometime before 


hirn, ) but alſo went ſo far as to illuſtrate how the Ce- 


leſtial Phenomena might be very well ſolved thereby; 


it, Copernicus, to be called the Copernican Hypotheſis. 


The Explication of this takes up great Part of this 
-"Treatife. - To this belongs i ĩðͤ 
The Thcomck Hypotheſis is ſo called from Tycho _ 
Brahe, a noble Dan?, who lived in the latter Part of the 
ſixteenth Century, and is famous for his Aſtronomical 
Obſervations at Uraniburg, (a Caſtle built by him in 
the Iſland Meer or Huena in Denmark, and by him cal- 
led by this Name, as importing the Tower or Caſtle of 
Heaven.) This great Perſon and Aſtronomer, though 
he approved of the Copernican Hypotheſis, in rejecting 


inſomuch that this Hypotheſis began preſently after to 
be embraced by many, if not by moſt, of the moſt. 
Learned Aſtronomers, and from the principal Reviver of 


the Epicycles, and other ſuperfluous and erroneous 
Particulars of the Prolemaick Hypotheſis, yet|could not 


reconcile himſelf to the Motion of the Earth, and the 
Sun's ſtanding ſtill, both aſſerted by Copernicus. Here- 
upon he ſet himſelf to contrive a new Way tor ſolving 
the Celeſtial Phanomena, whereby he might avoid what 
was culpable in the Prolemaick Hypotheſis, and yet ſtill 
retain the Motion of the Sun round the Earth, as round 
the Center of the World. To this his Hypotheſis ap- 
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tions whence the ſaid Phenomena a- 
riſe, after the moſt (*) ſimple and 


uniform Manner, and conſequently 


after ſuch a Manner as is moſt agree- 
able to the infinite Wiſdom of the 


Creator. I proceed therefore to ſhew, 
how the Celeſtial Phenomena, at leaſt 
the more remarkable of them, may 
be ſolved according to this Hypothe- 


* 


the Tychonick makes the Farth to haveno Motion at all, 


the Semi-rychonick makes it to move round its own | 
Axis, and ſo agrees therein with the Copernican, But 
though the Hehonick and Semi- tychonicł Hypotheſis were 
both deſigned as Corrections of the Copernican, yet the 
Generality of the more Learned in Aſtronomy do till 
prefer the Copernican as the moſt probable, and that for 
the Reaſon above-mentioned in ſhort, and to be more 
largely inſiſted on and explained in the Annotations next 


following. 


(*) Theſe two Propoſitions, vir. Fruftr ſit per plura, ; 


quod fieri poteſt per pauciora: and Natura nihil agit fruſ- 
tra, being ſo evident to Reaſon, as by Logicians and 
Philoſophers to be eſteemed Axiom, i. e. unqueſtionable 
Truths; it hence follows, that That Hypotheſis is to 
be eſteemed moſt agreeable to the Wiſdom of God, the 
Author of Nature, which explains the Motions whence 
the Celeſtial Phanomena ariſe, after the moſt ſimple (or 
uncompounded) and uniform Manner; that is, which 
adjuſts the ſaid Motions to the feweſt Laws and Prin- 
ciples. But herein the Copernican Hypotheſis excells 


all the reſt, foraſmuch as according thereto, all the Bo- 


dies, on whoſe Motion depend the Celeſtial Phenomena, 
are retained in their proper Orbits by the ſingle Principle 
of Gravity, and move in their Orbit, according to one 
general Rule, or Law of Motion. Of which ſee more 
in Chap. 1 1 %ͤ a pier 


by -  » 
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fs. Rad u Ser hee t will he 
requiſite to begin with laying before 
the Reader the Copernican Wy, Syſtem, 


i.e. in what Order the ſeveral Bodies, 
whereon depend the Celeſtial Phænome- 


na, are placed with Reſpect one to the 
other, ee to chis 8 8 


6— aa 


a The Word Syſtem is i from the Greek 
Tongue, wherein it denotes that Frame or Model which 


arifes from placing ſeveral Things together, it being a 


derivative of the Verb csu, to pur, or place to- 


ether, 


CHAP. 


[7] 


cn AP. 3 
Of the Corr RNICAN SYSTEM in 


general. 


Fr ] 'H E . Syſtem 1 is repre- 
ſented, Fig. 1. where the Sun CHAT 


is placed in the Center, and Wppaſed TEE 
never to move out of it, but only to 1. 
move therein round its own (“ Axis, The place 
from Weſt to Eaſt, in the Space of a- Je Sun. 
bout 25 Days. This Motion of the Sun 
round its Axis is inferred from the 
Obſervations made of the Fe of the | 
Sunn : 
Round the Raw as the Eenter of. 2 
their Orbits, move ſix Spherical . 
dies in this Order and Time, ©0712, F Mercu- 
Mercury next to the Sun, in about ee 
three Months; Venus next to Mercury, Mars, u- 
in about ſeven Months and an Half 8 
after that the Earth in a Year ; then a their 
Mars 1 in about two Years; then Fupi- Periodical 


| Times. 
ter in twelve Years; and outermoſt 


(#) See Chap. 3. Seck. 5. and the Note there. 
-D 4 of 


2 Of the CoPpERNICAN 
CA. of all Saturn in about thirty Years 


1. Theſe are reipectiveiy denoted, Fig. 1. 
by their proper Characters. 


Moon, 


| —_ round the Earth moves the Moon - 
ef Jupiter about 27 Days, 8 Hours; round 


move five Bodies, called reſpectively 


18 Hours; the ſecond in 3 Days, and 


than half a Day; the fourth in almoſt 


16 Days; and the fifth in 7 Days, 8 


Hours. 


3 


turn, as a rinde is attended by his Sarelives 0 or Life 


= : 00 They are WY alled;. as i Jupiter _ Sa- 
N 


3. As the fore- mentioned fix Bodies 
of the move round the Sun, ſo round three 
Moor. of them move other Bodies; wiz. 


turn. piter move four, and round e | 


the (* Satellites of Jupiter and Saturn. 
Of the Satellites of Jupiter, the inner- 
moſt moves round Jupiter in 1 Day, 


a little more than half a Day; the third 
in 7 Days, 4 Hours; the fourth and 
_  outmoſt in ſixteen Days, 18 Hours. Of 
the Satellites of Saturn, the inmoſt 
moves round Saturn in 1 Day, 21 
Hours; the ſecond in 2 Days, 18 Hours; 
the third in 4 Days, and a little more 


e K ˙ ˙ A n 5 


Sun into ten Parts, the Diſtance of sun. 


3 SYSTEM in general. 9 
All the Bodies afore- mentioned, ex- CH Ap. 


cept the Sun, are called (*) Planets, I. 


(which Word in the Greek Language WWW. 


denotes Wanderers) foraſmuch as ne- 4. 
ver keeping for any Time the ſame Planets, 


why ſo cal- 


Diſtance or Situation one to the other, led, and 
they may be faid to be always Strag- % in. 


guiſhed into 
gling or Wandring from one another. E 


And becauſe the Moon and the Satellites 314 Se- 
of Jupiter and Saturn are Planets of 5 


Cy 
Planets, hence they are diſtinguiſhed by 


the Name of ſecondary Planets, and the 

other ſix Planets agreeably thereto are 

diſtinguiſhed by the Name of primary 
Planets. 


The Diſtance of the primary Pla- * 


nets from the Sun, is much the ſame fande 


ſtance of 


as is expreſſed, Fig. 1. For dividing he prima- 


the Diſtance of the Earth from the? $45 


Mercury from the Sun is almoſt four 


ſuch Parts, of Venus ſeven, of Mars 


fifteen, of Fupiter fifty- two, and of Sa- 
turn Lomas Aran e 


—By[— _ ” 


| © Whereas the e are commonly reckoned 
ſeven, this is e to the Prolemaick "Syſtem * 
9 . 


And 


— ſ — — — 
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dary Planets from their primary reſpec- 


n tively, it is eſteemed to be ſuch as this; 


* 


The Di- 


ſtance of 
the ſecon- 


dary Pla- 
nets from 
their Pri- 
mary. 


vig. the Diſtance of the Moon from 
the Earth to be about 60 Semi-diame- 

ters of the Earth. The inmoſt Sa- 
telles of Jupiter is eſteemed to be di- 


ſtant 54 Semi-diameters of Jupiter 


from the Center of Jupiter; the ſe- 
cond Satelles is eſteemed to be diſtant 9 


of the ſame Semi-diameters ; the third 


14% ſuch Semi-diameters; and the 
fourth 255 Semi-diameters. In like 
manner the Diſtance of the inmoſt Sa- 

 telles of Saturn from the Center of 

Saturn is reckoned to be 443 Semi-dia- 
meters of Saturn; the diſtance of the 
ſecond to be 53 ſuch Semi-diameters of 


3 


the third, 8 Semi-diameters; of the 


fourth, 183; of the fifth, 54 Semi- dia- 


5 meters of Saturn. 


The Moti- 


on of all 


the Pla- 


nets is 


regulated 
ofter an 
_ vniform 


Manner. 


The Reaſon of taking ſuch particu- | 


lar Notice of the Diſtance of the pri- 


mary Planets from the Sun, and of 
the ſecondary Planets from their re- 


ſpective Primary, is this, vis. becauſe 


theſe ſeveral Diſtances (as well as the 


ſeveral Times, wherein the Planets, 


whether Primary or Secondary, move 
round their e Orbits, and 
which 5 


And as to the Diſtance of the ſecon- 


n Dr. we 3 A Vs: 3 0 : 
WS > I ca 
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SysTEM in general. 


which are therefore ſtiled their Perio- Cu ar, 
dical Times) are requiſite to be known, I. 
for the apprehending the Excellency of \YW. 


the Copernican Syſtem; according to 


which the Motion of all the Planets, 
both Primary and Secondary, are regu- 


lated by one . Law, which 18 
SD 


The Squares of the Periodical T: mes 


of 7 the eee J Planet: are one to 


Secondary 


anotber, as the Cabes of” their Diſtances 
from the 1 ow. 


Center of the Primary. 


Thus for Inſtance as to the primary 8. 
Planets, the Period of Saturn is ( ro. The ſame 
runde) 30 Years, of Jupiter 12; the 
Squares of which Numbers are oo primary 
and 144. The Diſtance of Saturn Plan. 
from the Sun is found by Obſervation 
to be to the Diſtance of Jupiter from 

the Sun as about (*) ꝗ to 5, the Cubes 
of which are 729 and 125. But the 
Squares goo and 144 are very nearly 

in the ſame Ratio, as the Cubes 729 
and 125. And the Ratio in this and 


— 


( * Namely the Diſtance of n (3s i is 3 Seck. 


F. obſerved) from the Sun is 95, and of Jupiter 52, both 
Diſtances doing meaſured dy the ſame Meaſure. | 


the : 


exemplifi- 
ed as tot v 


Of the CoPERNICAN 


Cu Ap. the following Inſtances would be 


found more exact, were the Periods 


Wand. Diſtances more exactly expreſſed 


—— — - | IR — 7 ” 


by Numbers. In like manner the Pe- 
riod of the Earth is a little more than 
four Times greater than the Period 
of Mercury; and ſo the Squares of 
the Numbers exprefling thoſe Periods 
will be almoſt as 17 and 1. And the 
' Diſtance of the Earth from the Sun 
being divided into ten Parts, the Di- 
| ſtance of Mercury from the Sun is 
found by Obſervations to be (little leſs 
than 4 ſuch Parts, viz.) 3 ſuch whole 
Parts, and 9 Tenths of another, the 
Cubes of which Numbers (wiz. 10 
and 32) are 1000 and 59. But it is 
obvious, that 17 is to 1, much as 10o0 
to 59. And ſo of the other primary 
Planets. 
As for the ſecondary Planets, the 
„ Periodical Times of the Satellites of 
Jupiter are (as is above, Sect. 3. obſerved) 
reſpectively as 13, 32, 75, and 164, 
and their Diſtances are as 55> 9, 145, 
and 25. But the Square of the Perio- 
dical Time of the innermoſt Satelles, 
namely 3, 1s to 13 the Square of the 
Periodical Time of the ſecond Satelles, 
as 170 the Cube of the Diſtance of = 
the | 
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piter, to 736 the Cube of the Diſtance 5 
of the ſecond from the ſame Center. 


Likewiſe 3 is to 51 the Square of the 


| Periodical Time of the third Satelles, 
as 170 to 2890 the Cube of the Di- 
ſtance of the third from the Center of 
Jupiter. And again, 3 is to 280 the 
Square of the Periodical Time of the 
fourth and outermoſt Satelles, as 170 
to 15800 the Cube of the Diſtance of 
the ſaid outermoſt Satelles from the 
Center of Jupiter. And the ſame holds 
good as to the Satellites of Saturn, 
But as to the Moon, it is not applicable 
to her, foraſmuch as ſhe is the only 
ſecondary Planet, that moves about the 


——_ To. 
From what has been ſaid, evident- 


13 


the innermoſt from the Center of Ju- CH av. 


* 


10. 
ly appears, that the Periodical Mo- 4 the 


tions of the Planets are performed u- e, 


niformly, or are regulated by one ge- their own 


neral Law. And from hence it is de- 8 
monſtrated (*) by the Learned, that © 


the Planets are likewiſe retained in 


their 


(*) See Dr. Gregory ( late Savilian Profeſſor at Ox- 


ford,) his Aſtron. Phy. and Geom. Elem. lib, 1. Prop. 


27, 28, 29, and Sea, 6, and 7. I ſhall only og why 
of a 5 1 


14. Of the Cormnnican 
ill Crag. their proper Orbits after an uniform 
| I. Manner, by one Sort of Force which 


WM UTVV makes them tend to the Center of 
* their reſpective Orbits, and is thence 
called he Centripetal Force, or in one 


| 1 
Word, Gravity. And this is another 
if Particular, wherein appears the Excel- 1 
i lency of the Copernican Syſtem above 
il any other; foraſmuch as this Syſtem ; 
1 may be preſerved by Gravity alone, 
= uniformly propagated through the Uni- I 
if verſe; whereas (*) all the other Syſtems * 
il require ſome (one or more) other F orce, 10 | 
il beſidles that of Gravity. | : 14 
* 11. All the Planets, Primary and Se- 1 
if Au the condary, are Opacous Bodies, ie. 
Planets re- | "F 
bene zb, ſuch as have no Light of their own, | 


Lightfrem but receive all le” Light from the 
he Sun. Sun; and fo for this, as well as other 


Reaſons, are accounted as ſo many 
e of the 00s Whence che 


* - - ——— 


* 


- here, that any Body, when moved, will move uniform- 

| ly in a ſtraight Line, if not hindred. And agreeably 

* any Planet would fly out of its Orbit into a right Line, 
| - Which is a Tangent to its Orbit, was it not hindered or 
If pulled back and retained in its Orbit by ſome Centripetal 
| | Force, i. e. by Gravity. 
| een Abtron. Phy and Geom, Elem. pag. 111, 
1 | | 112. 3 
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sun with thele its Dependants make up C HAP. 
what is called the Solar & Mem, deſcri- 
bed, . [ 
As for the other Celeſtial Lights, 
called the Fixed Stars, they are inde- of the Fix- 


Ic 
- 


12. 


pendent. of the Sun, as in other Re. ed Stars. 


ſpects, ſo in reſpect of Light; foraſ- 


much as they receive not their Light 
from the Sun, but ſhine with their 
own Native Light. Hence they are 
eſteemed to be, not only without this 
our Solar Syſtem, but as ſo many Suns 
themſelves, each being placed in the 
Center of ſome ſuch Syſtem, as this our 
Solar Syſtem, and there ſo fixed, as to 


have no Motion, but round their own 


Axis. They are ſuppoſed to be vaſtly 


mentioned, there appear ſometimes Co- of Co. 
mots; which is originally a Greek Word, 


denoting in that Language as much as 


diſtant from this our Solar Syſtem; 

which is the Reaſon that their Diſtance 
Is taken no Notice of in the * 
on of the Copernican Syſtem, Fig. 1. 
Heſides the Celeſtial Lights already 


13. 


mets. 


-Hairy. Theſe Lights are called by the 
Greeks, Hairy Stars, becauſe — fan- 
cied the Streams of Light, which attend 


ſuch Stars, to reſemble Hair. It is 


found by Obſervations, that theſe Co- 
= mb 
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14. 
| The Ott cerning the Copernican Syſtem in gene- 
ral, it ſeems proper to obſerve, that al- 
Elliptical. though the Orbits wherein the Planets 
move, are deſcribed, Fig. 1. as ſo ma- 
ny Circles, as may be well enough 
_ conceived as ſuch in many Reſpects; 
yet more ſtrictly ſpeaking, they are not 
exactly Circular, but Elliptical. And 
the like is to be underſtood as to the 
Bodies of the Planets themſelves, viz. 
though they are uſually call'd in ſnort 
Spherical Bodies, yet exactly ſpeaking 
they are Elliptical or Oval Bodies; ſuch 
aãs the Moon is deſcrib'd in the Draught 
„/ the Eclipſe, 1715, publiſh'd by that 


of the Pla- 


nets are © 


Of the CornaNican. 


, mets do (% paſs through the Planetary 
Orbs of this our Solar Syſtem ; but 
GY whether they depend only on the Sun, 
1 and ſo belong only to this our Solar 


Syſtem, or whether they move in Cir- 


cular or ſuch like Lines, or whether 
they are ſo much as durable Bodies, is 
not yet diſcovered. For which Reaſons, 
there is no Notice taken of them, 


| Before we conclude this Chapter con- 


”— * the Line the Comet deſcribes by its Motion, 
is called its Trajecto y. e Wore ew Mx PR wer 
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moſt eminent Aſtronomer Dr. Halley : 
From which it appears to what Acurate 
Skill in Aſtronomy our Great Profeſſors 


thereof are now arrived. 


Further, it ſeems not improper to ob- 


ſerve alſo here, that the fixed Stars being 
the moſt remote of all the Celeſtial 
Lights, and appearing to us as placed in 
one Concave Sphere; hence it is uſual 
to denote the Place of any of the in- 
termediate Celeſtial Lights, by aſſigning 
what Part of the Sphere of the fixed 
Stars they appear to us to be in, or 
more properly under. And accordingly 


1 
Ch Ap. 
I. 
* 
Ic. 
. 


diack and 
Ecliptick. 


it is uſual to diſtinguiſh that Tract of 


the Sphere of the fixed Stars, under 

which all the Planets do move, by the 
Aſteriſms or Conſtellations that lie in 

that Tract; which being fancied to re- 
preſent ſeveral Things, are therefore 
called Signs; and becauſe the Things 
repreſented by them are moſt of them 


(*) Zodia, or Animals, hence all this 


Z Trad is ſtiled the Zodiacl. Now the 
Orbit, wherein the Earth per forms its 
Annual Period (and which the Sun ſeems 


0 It is a | Gretk Word fi aaa Animals or Lian 


* 
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Cu Ap. to move round every Vear) runs under 


| FE 


Of the CoPERNICARN 


the very Middle of the Zodiach; whence 


LV this middle Part of the n is of 


16. 


5 Of the 


Nodes of 
the Pla- 


eis. 


| (*) The Reaſon of this Name, see Chap 5. , 


ſpecial Note in Aſtronomy, and is there- 
fore diſtinguiſhed by a peculiar Name, 
being called the (0 Eclipticł. It, as 
well as the whole Zodiacꝶ, is divided | 
into twelve Parts, diſtinguiſhed by the 
Name of the Conſtellation or Sign, to 
which each Part was formerly aſſigned. 
The (+) Names of the ſaid Signs, toge- 
ther with the Characters whereby they 
are denoted in ſhort, are as follows 5 


VIZ, 


Aries, Taurus, Gemini, Cancer, Lio, Vigo, 


Liora, Sora Kan lter, Co, ee e 


Lafth, It ſeems proper here to ob- 
ſerve. that the Planets do not move in 

Orbits, which exactly run one over the 
other, or are all contained i in the ſame 


- 


— 


21, 


(+) The imer of the Signs are ſomewhat differently | 


10 in theſe two memorial Verſes, viz. 


 Signa, Aries, Taurus, Gemini, Cancer, Leo, Virge, 
Libro Scoffius, Ar viteweny, h . Liſces, 


Plane 5 
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SYSTEM in general. 19 

Plane; but their Orbits do all croſs one Cn Ap. 
another according to ſeveral Degrees of I. 
Inclination, or which is the ſame, the UV. 
Planes of their Orbits are variouſly in- 
clined one to the other. Now the 

Earth being that Planetary Body we live 
on, hence the Plane of the Orbit of the 
Earth is taken by Aſtronomers for the 
Standard; and the Inclination of the 
Planes of the Orbits of the other Pla- 
nets is reckoned greater or leſs, as the 


| ©  faid Planes incline more or leſs in re- 
ſpect to the Plane of the Earth's Orbit, 


or (*) (which comes to the ſame) to the 
Plane of the Ecliptick. The two Points, 
wherein the Orbit of any Planet croſſes 
the Ecliptich, are called the Nodes of 

: that Planet. And thus much for the 

' Syſtem of the World in general, and 

- ſuch Particulars as relate t to it in general, . 

E . k For the gelte is s that Part of the 8 of hy. 

4 fixed Stars, which the Plane of the Earth's Orbic pio- 

: duced thereto touches. So that the Ecliptick is no other 

| than the Extremiry of the Flane of the Earth's Orbit. 
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20 
CHAP. II. 


Of the DiukNx AL PHÆNOMENA common 
fo the CELESTIAL LIGHTS. 


CHAP. 1 Aving | in the e Chapter e, ex- 
1 


plained, ſo far forth as is ſuffici- 
Dent to the Deſign of this Treatiſe, the 

Copernican Syſtem in general, I now 
The 1 Diu proceed to explain agreeably thereunto 


e 


mon to the 


to be ſol- 


n ©, the Diurnal Revolution of the Earth, 
| Diarnal 7, e. by one ſingle Revolution of the 
e Earth round its own Axis in 24 
Eirh Hours. This is illuſtrated, Fig. „ 
where the Cirele PR: TH. denotes 
the Earth; C the Center of the Earth, 
thro' which is to be conceiv'd to paſs 
| perpendicularly 1 its Axis round which it 
makes its Diurnal Revolution P denotes 
1 Place on che Earth ; the Line EW, 


chat 


the Phenomena of the Celeſtial Lights. 
| arecom- I ſhall begin with explaining the Di- 
urnal Phenomena common to them 
" Tights n in general, vi. their Riſing, Setting, 
5 general | Sc. | | 
, Now: theſe Arne Phenomena. of . 
They are the Celeſtial Lights may be ſolved by 
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that Circle which bounds the Sight in Cn ap. 
the ſaid Place, and is by Aſtronomers II. 
called the (*) Horizon; E the Eaſt V 
Point of the ſad Horizon; W the 

Weſt: the Circle abc def denotes 

the Circumference of the Heavens ; 

| the Circle S the Sun in the Heavens; 

I the Semicircle PR T, the enlightened 

8 Hemiſphere of the Earth, or that half 

; of it which is oppoſite | to the Sun; 
the Semicircle PHT, the darkened 
Hemiſphere of the Earth. Now the 
Earth being ſuppoſed in this Situati- 
on, and alſo to move round its Axis 
towards the Sun; it is evident, that 
the Place P of the Earth will juſt be- 

7 gin to be enlightened by the Sun, and 

o the Sun will appear there to be juſt 
Riſing, or aſcending the Horizon at E 
the Eaſt Point of it. The Earth be- 
ing moved round its own Axis, ſo as 
that the Place P of the Earth, which 
afore was under the Point @ in the 
Heavens, now is under the Point 5 
it is evident, that the Horizon of the 
faid Place P, will be now ſo ſituated, 
as that the Sun will appear” t to a a Spec- 


2 * ; y N * : 5 = : 
n = 


- a”; 


5 IN (*) It is a Greek Word, 4enoting in that Tongue 
fd whe: that bounds. 


c 3 tator 8 
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YN 


07 the DIURNAL PHANOMENA 
Cnar.tator at P, as aſcended conſiderably 


above E the Eaſt End of the Horizon. 


And while, by the Revolution of the 


Earth round its Axis, the Place P 


paſſes from under the Point b in the 
Heavens to the Point c, the Horizon 
of the Place P will continually ſink 


lower and lower in Reſpe&t of the 


Sun, and ſo the Sun will 1 8 oY 


-aſcend higher and higher, till P 


come under c, where the Sun will 45 


pear in its grcateſt Height above the 


Horizon for that Day; and fo it will 
be Noon or Mid-Day at the Place P. 


round ain under a, it will. be there 
is Sun 


For the Earth moving on, as the 


Place P paſſes from under c to d, the 
Weſt Point of its Horizon will aſcend 
higher and higher, and ſo the Sun 


will appear more and more to de- 


ſcend, as is repreſented by the Hori- 


25 at the Point of the Earth under 
d. The Place P being carried by the 
1 Revolution of the Earth from 
under d to under e, the Sun will then 
appear juſt on W the Weſt Point of 
che Horizon, and ſo will appear to be 
juſt Serting. The Place P being come 
under f, it will be then Mid. night 


there. Laſtly, the Place P being come 
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Sun-riſing again. And chus it has CAP. 
been thewn, that the ſame Diurnal II. 
Phœnomena of the Sun will come o 
paſs, if the Sun ſtands ſtill, and the 
Earth move round its own Axis from 

Weſt to Eaſt, or from under a, to 
under 6, c, 1 &c. in the Heavens ; * 
as are commonly eſteemed to come to 
paſs by the Earth's ſtanding ſtill, and 

the Sun's moving round it from Eaſt 

to Weſt, or from c to 6, a, f, &c. 

2 that the ſame holds good as to 
other Celeſtial Light, and the 
6 Earth, is obvious to ſhew from Fig. 4. 
” Circle repreſenting the Sun being 
taken to denote any other Celeſtial 


But now it being juſtly received by 1 
Philoſophers as an unqueſtionable Truth, Toe pro 
that Nature works after the moſt ſi 225 the 2275 
and compendious Manner; it thence fol- nican % 

lows, that the Solution of the Diurnal wx rw 
Phenomena by the Revolution of the * 
Earth alone round its own Axis, is much 

more agreeable to Nature, than the So- 
lution of the ſaid Phenomena by the 
Revolution of all the . N | 


i Lights round the Earth. 
. 4 CEE 
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CHAP. It remains only to obſerve, that 


II. whereas by the Diurnal Revolution of 


the Earth, all the ſeveral Celeſtial 
4. Lights ſeem to move in the Heavens 
_ {-ecom- from Eaſt to Weſt, hence this ſeeming | 


proper Diurnal Motion of the Celeſtial Lights 
Motion of is called their (% common Motion, as 


the Celeſtt- 


Agi, being common to all of them. Be- 
what, ſides which all the Celeſtial Lights, 
but the Sun, have a proper Motion; 


from which ariſe their proper. Phæno- 


 mena. As for the proper Phenomena 
of the Sun, they likewiſe ſeem to ariſe 
from the proper Motion of the Sun, 
but are really produced by another Mo- 
tion which the Earth has, and whereby 
1t moves round the Sun once every Year, 
whence it's called the Annual Motion 


2 — 
— 


OD The Diurnal Motion is alſo called Motus Primus, 
either becauſe it is uſually firſt treated of, or elſe becauſe 


it is ſuppoſed according to the Vulgar or Prolemaick Syſ- 
tem to be cauſed by the Primum Mobile, which accord- 


Ing to the ſaid Syſtem is a Sphere above the fixed Stars, 
carrying all the Celeſtial L wy eg with it from 
id Diurnal Motion is alſo 


1 
Faſt to Weſt, Whence the ſa 


called ſometimes Motus Raptus, In like manner the 
proper Motion is otherwiſe ſtiled Motus Secundus, in 
Contradiſtinction to the Diarnal Motion, called Mots 
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= of the Earth. Having therefore ex- Cn AP. 
4 plained in this Chapter the Diurnal II. 
and common Phenomena of the Cele- 'YWW 


ſtial Lights, I proceed to 9 their 
proper Phænomena. 


* 
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CAP. 


= The pro- 


Hs 


CHAP. III. 
Of the PH NO MEN A ( commonly 
_ aſeribed to the ſeeming Annual Mo- 
tion of the 8 u N, but ratber) depend- 


ing on the real Annual Motion . the 


EaR TH, 


II. 


per Phæ- 


the Sun, 


- why £8 Cre placed. 
5 Nov theſe Pinomena a the Sun, + 
2. which are vulgarly aſcribed to the | 

The ſeem- ſeeming OY Eau 3 of . arg : 


ing Proper 


or Annual may be ſolved by the Annual Motion | 


Motion of of the Earth. In order whereunto it 


3 is firſt to be ſhewn, that the Annual 
the real | Motion of the Earth will cauſe the 
: F-10930 Sun to appear to us, as if it had ſuch 
_ theEarth. an Annual Motion, though it really h 
has no ſuch Motion. And this is il- 
luſtrated, Fag. 8, where the Sun is in 


the 


Eing to explain i in the next Place 
the Phenomena proper to the ſe- 
vw veral Celeſtial Lights, I begin with the 
1. proper Phenomena of the Sun; foraſ- 
much as the Sun is the principal Light 
nomena of of that Syſtem of the World, wherein 


135 
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> the Center; the Circle next round it Cy ap. 
denotes the Orbit of the Earth, or III. 
that Circular Line which the Center WI 
of the Earth deſcribes by its Annual 
Motion ; the outermoſt Circle denotes 
tbe Feliptick, diſtinguiſhed into its 
2 Parts or Signs. Now ſuppoſing the 
_ Earth to be at A, the Sun will appear 
co us to be at -; and ſuppoſing the 
' Earth to move from A to B, and fo _- 
C, the Sun will thereby appear to us 
to move from := to m, and thence to 7. 
And in like manner, by the Earth's 
Motion along the Reſt of its own Or- 
bit till it comes to A again, the Sun 
will ſeem to us to move along the 
Reſt of the Echiptick till it comes to 
again. Tis evident. then, that, ſup- 
poſing the Earth tö move as has been 
here deſcribed, the Sun, though it really 
ftands ſtill, will ſeem to have the ſame 
Annual Motion along the Eclipticł, as 
it would have, if it really moved ſo, 
and the Earth ſtood till. 
Only 'tis remarkable, that whereas 
we commonly ſay, the Sun is in = or 4nd, 
Libra, when it is between us and Libra, vation as 
(and ſo of any other Sign, ) if we would | {o the com 
Os” Proper, and agreeably to the of ſeying, 
_ natural N 
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CH AP. natural Cauſe of this and ſuch like) 


III. Phenomenon, we ſhould ſay, that The 
Eartb is then in Vor Aries; foraſmuch 


Sun is in ag the Earth in its real Motion is always 


ſuch or 


fucha in the Point of the Ecliptick oppoſite 
Sign. to that, wherein the Sun appears to 


be. 
4: Having ſhewn that the Annual Mo- 
The Varie-tion of the Earth along the Ecliptick 


Cons will make the Sun appear to us, as if it 


e. how had ſuch an Annual Motion; I pro- 


to be ſol- 


5% e, ceed now to ſhew, how the Variety of 
ved by t e 
Annual Days and Nights as to their Length, 


Motion of and the various Seaſons of the Year, 
Fho Earts. 


(all commonly aſcribed to the ſeem- 
ing Annual Motion of the Sun,) may 
be ſol ved by the Annual Motion of the 
Eartb. And this is illuſtrated Fig. 6; 
for the clearer Underſtanding whereof 5 
there are to be premiſed the following 
18 Particulars. Os 5 
5. As the (#) Axis of the Earth (and 
N ſo of the Sun, or any other Celeſtial 
irs Axis Body) is the very Mid-line of It, 


and Poles; 
ts lf which conſequently paſſes through its 


| the Tro- Center, and is . Pig. on 
Nele, | 


n . — 
cc = 


4 ) The 5 dhe Line, . hich Bodies or Circles 
are conceived to move, are ſo called in Allu ſion to the : 
Axis or Axie- tree of a Chariot or Cart. wheel. | | 


(where 
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of the SUN 


(where the Circle A QB E repreſents Cu AT. 
the Earth,) by the right Line AB; ſo III. 
the two Ends of any Axis are called //V> 


its Poles, and conſequently the two 


cles, Equi- 


Ends of the Axis of the Earth are nodal 


called the Poles of the Earth ; which 
always pointing one Northwards, the 


other Southwards, hence the former G. 


is called the North Pole, and is deno- 
ted, Fig. 6, by B; the latter is called 

the South Pole, and is denoted by A. 

Between theſe Poles each Point of the 
Earth by its Diurnal Revolution does 
deſcribe a Circle; of which thar, 
which is in the very Middle between 
the Poles, and is the greateſt, is cal- 
led the Equi noctial or Equator, (deno- 


ted Fig. 6, by EQ,) becauſe when 


the Sun is in the Plane of this Equz- 
noctial Circle, it is equal Day and 
Night all over the World. And did 
this Circle exactly anſwer to, or run 
along under the Eclipticꝶ, there would 
be equal Day and Night throughout 
the Year all over the World. But 
the Equator croſſing the Ecliptich, 
hence it is equal Day and Night only 
twice in the Year, namely, when the 
Sun appears in one of thoſe two 
Points of the Eclipticł, where the 
: 8 88 
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Cnav. Equator croſſes it, viz. in the firſt 
III. Degree of Aries, and the firſt of Li- 
W bra; which are therefore called the 

two Equino#tal Points; and the Times 

of the Year anſwering thereto, the 
two Equinox s, one the Vernal, the 
other the Autumnal. Among the o 
ther Circles, which the ſeveral Points 

of the Earth by its Diurnal Revolution 


| deſcribe. ben the two Poles of 

j | the Earth, and which are all parallel 

5 to the Equator, there are four more 
Wo remarkable, the two Tropicks, and 
= the two Polar Circles. The two 7 ro- 

i picks are thoſe Circles on the Earth, 

| N which the Sun ſeems to go directly 5 

Si - ouoer, when it is at its greateſt Decli- 
1 nation or Diſtance from the Equa- 

ll: tor, either Northward or Southward. 

| | ' Whence one is called the Northern 

al Tropich, the other the Southern. And 

ll | becauſe when the Sun appears to 

['8 move vertically over the Northern 

Il Tropick, he appears alſo to be in the 

1 Beginning of Cancer, hence the ſaid 
3 Tropick is frequently ſtiled the 7. ropick _ 
W 1 „/ Cancer; and for the like Reaſon 1 
1 the Southern is otherwiſe ſtiled the _ 
0 Tropic of Capricorn. The Reaſon 
= why both theſe Circles are called Tro- $ 
ll Picks, . 


of the SUN. 


s 1 8 . 1 "A a 


— 


00 The Greek Verb Toinw f f gnißes to turn; es 
is derived peru denoting ſomewhat from whence 2 
| Turn 15 made. | 


(t) As every Point of the Earth by its real Diurnal 


| Revolution, does really deſcribe a Circle between the 


two Poles of the Earth; ſo the Sun, by its ſeeming Di- 
urnal Revolution, does ſeemingly deſcribe every Cre a 
| ircle, 
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dicks, is becauſe the Sur appearing Ca ar. 
then at his greateſt reſpective (Nor- III. 
thern or Southern) Declination or Di gwwWW 
ſtance from the Equator, begins from — 
thence preſently to (5% turn back a- 
gain towards the Equator. And be- 
cauſe the Sun in the firſt Degree of 
Cancer and Capricorn does as it were 
make a Stand, going neither North- 
ward nor Southwärd further from the 
Equator, hence theſe two Points of the 
HEcliptick are called the two Solſtitial 
Points; and theſe two Times of the 
Tear are called the two Solftices, one 
the Summer, the other the Winter. 
The 7. ropick of Cancer is repreſented, 
Fig. 6. by the circular Line TC, the 
Topic of Capricorn by M N. The 
two Polar Circles are ſo called, either 
as being near to the two Poles of the 
Equator, or becauſe they on the Earth 
( Y) anſwer to thoſe Circles in the 
Heavens, 


— — 


——— —ę—ö—— — 
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CAP. Heavens, which the (*) Poles of the 

III. Ecliptick ſeem to deſcribe by the ap- 
parent Diurnal Motion of the Hea- 


vens. Hence theſe Polar Circles are 


juſt as far diſtant from their reſpec- 
tive Poles of the Equinoctial, as are 
the Tropicks from the Equino#1al, viz. 
234 Degrees, this being the Meaſure 
of the Angle, which the Planes of the 
Equator and Ecliptick make by their 
mutual Inclination, Theſe Polar Cir- 
cles do bound thoſe Tracts of the 
Earth, where it is Day or Night du- 
ring more or fewer whole Diurnal 
Revolutions of the Earth, or for 24 


a - OM 


— 


CTircle, directly anſwering in the Heavens to that Circle 
on the Earth, to which the Sun is that Day Vertical. 
Hence there are uſually conceived in the Heavens, E- 
quinoctial and Tropical Circles, which directly anſwer 
to the like Terreffrial Circle. 85 

() As the Earth, Sun, and all the other Celeſtia!l 

Bodies are ſaid to have their reſpective Axes; ſo the 

Aſtronomical Circles, (vix. Ecliptick, Horizon, &c.) 

are conceived by Aſtronomers to have their reſpective 

Axes; each of which is conceived to be a right Line 
paſſing through the Center of the ſaid Circles, ſo as 

to be perpendicular to their reſpective Planes: And the 
Extremities of any ſuch Axis is likewiſe called the 

Pole of the Circle, to which the ſaid Axis belongs. 
And conſequently (the Axis being always perpendicular 

to the Plane ) the Poles of any Circle arealways diſtant, 


each 90 Degrees from the {aid Circle. 3 


Hours 


*% 
O55 


of the Sun. 


Hours and upwards together. OfCnar. 
theſe Polar Circles, one is termed the III. 

(* Ardick or northern Polar Circle, W 
as being nigh the Arctic? or North 


Pole of the Equator, and the other 


for the like Reaſon is termed the Au- 


farFich or ſouthern Polar Circle. The 


former is denoted, Fig. 6, by the cir- 
_ cular Line KL, the latter by FG. It 
only remains to obſerve, that the 
Sun (or any other Celeſtial Light) will! 
appear to be vertical to that Point of 
the Earth, where a right Line drawn 
from the Center of the Sun (or other 
Celeſtial Light) to the Center of the 
Earth, eroſſes the Surface of the 
: Earth. Thus, Fig. 6, when the Earth 
is in the Beginning of Capricorn or at 
, the Sun will appear to be verti- 
cal to the northern Terreſtrial Tropicꝶ 
or T C, becauſe a right Line drawn 
from 8 to , will crols the Surface of 


the Earth at T. 80 when the Earth 


is at V, the Sun will appear vertical 


** 4 . N . F 4 


(*) The 3 Pals of the Equitor | is cal! Ty 0: 1 5 17 


8 wiſe the Avrtdich, becauſe it is near the Confteliarions. 
called the great and little Bears; the Gree Word "Amr O- 


ſignifying a Bear; and hence the tOuthern Pole i, ned 5 


the At arckick, as being oppoſite to the Arich. 


D | 10 | 
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Cu Af. to the Terreſtrial Equator or EB Q;- 
JH. becauſe a right Line drawn from S to 
UV V will croſs the Surface of the Earth 
ina Point of EQ; for in this Poſi- 
tion of the Earth the Line S Y is 
to be conceived perpendicular to the 
Axis AB. Theſe Particulars being 
premiſed and apprehended, it will be 
eaſy to apprehend how the various 
Length of Day and Night, and the 
various Seaſons of the Year are pro- 
duced by the Annual. Motion of the 
F 
1 Suppoſe. then che Earth to be at =, 
The Ver- the Sun (as is afore oblerved, Seat 
nal Faul 3.) will appear at Y, and ſo in one 
plained by Ci the Equinoftial Points, and in the 
te fone Middle: between the Poles of the 
he Earth, Earth A and B; and conſequently 
will enlighten . Pole to Pole, 
that Henni phere of the Earth which 
is oppoſite to it. Whence Half of 
the Terreſtrial Eqnuat r E Q, and of 
every Circle parallel thereunto, will 
at that Time be enlightened by the 
Sun, and Half will be in the Dark. 
And conſequently every Place on the 
Earth ( foraſmuch as it lies either in 
the Terreſtrial Equator, or ſome Pa- 
rallel to it) being carried round the 


Ai 


Earth. 


of the Sun. 


Axis, of the Earth in an uniform Man- Cx AP. 


ner by the Diurnal Motion of the 


Earth, will be as long in the Light, A 


as in the Dark, . e. the Day and 
Night will be chen equal all over the 


The Earth being moved by its An- 


nua] Motion from = to w, the Sun me Ws 
appears then to us to be in S, where hen ef the 
is its greateſt Declination northward. 
And the Sun being in this Situation, 5 Sum- 
tis evident, that the Rays of the Sun 
which enlighten one Half of the 
Globe of the Earth at a Time, reach 
beyond the north Pole B to L, and 
at the ſouth Pole reach no further 
than F. Whence it follows, that the 
Tract of the Earth within the north 
Polar Circle KL. at this Time of the 
Year enjoys Daylight throughout 
the whole Dzurnal Revolution of the 
Earth; and on the contrary, that it is 
- continual Night throughout the whole 
Diurnal Revolution of the Earth, in the 
© Tract of the Earth lying within the 
> ſouth Polar Circle FG. It follows alſo, 
> that the greater Portions of the Pa- 


fiice 


rallels to the Equator, which lie be- 


tween | the Equator and northern Polar 
DP 5 Circle, 


Days being 
longeſt at 


Wp AP. Circle, have the Light of the Sun ; but 
H. 
A as lie between the Equator and ſouthern 
Polar Circle, have not the Light of 
the Sun; and the Portion of the Pa- 
rallel, which is or is not enlightened, 
is ſo much the greater or leſſer, as the 
Parallel is more or leſs diſtant from the 
Equator, there being exactly one Half 
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the greater Portions of ſuch Parallels, 


of the Equator al ways enlightened, and 
the other not. And hence it is, that 
in this Poſition of the Earth in the 


firit of Capricorn, when the Sun ſeems 
to be in the oppoſite, vig. firſt Degree 
of Cancer, the Days are longeſt in the 


northern Parts of the Earth, and the 


Nights ſhorteſt, and ſo it is Summer 
there. Whereas in the ſouthern Parts 
of the Earth, the Days are then ſhort- 


eſt, and the Nights longeſt, and fo it 


is there Winter. And the longeſt Day 
is ſo much the longer, as the Place 


is more remote from the Equator. But 
to ſuch as live on the Terreſtrial E- 


guator it ſelf, Day and Night are now, 


| and throughout the whole Year, equal 


one to the other, for the Reaſon above- 


mentioned, 


Sm 
3. 
—»— 


Aftronomy Plate G 


Plies ths facing Pag. 75 N A 
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The Earth moving from to , CU AG - 
the Sun will ſeem to move from S to III. 


2, and fo will appear in the Celeſtiall 


Eguator, and make Day and Night 8. 
equal, as when the Earth was at the Le Au- 


tumnal E- 


© oppoſite Point 2, for the like Rea- quinox, 
ſons. In like manner the Earth mo- andthe | 

f + he 8 I! ( Reaſon of 
ving rom Y to S, the Sun will ſeem 7% pay; 


to move from = to , where it is in = 


| ſhorteſt ac 
its greateſt ſouthern Declination. And ibs enter: 


| ; conſequently at this Time of the See. 
Fear, the like Phanomena will happen * une 
'to the Inhabitants of the ſouthern 
Hemiſphere of the Earth, as happened 

to thoſe of the northern Hemiſphere, 
when the Earth was in w; and the 

like Phenomena will be in the nor- 

N thern Hemiſphere, as were afore 1 in the 

Southern. „ 
Having thus leg. 4 the 8 9. 
= R as to the Length of Day The Solu- 
and Night, and fo as to the various 7% e 
Seaſons of the Year, will ariſe from ve phe. 
the Annual Motion of the Earth round nomena at 
the Ecliptick, as from that of the Sun, nediate 


F 


at the four Cardinal Points of the Ec- Points of 
\/iptick, viz, the two Equinoctial, ande 
che two Solſtitial Points; it is obvi- % ro be 
lous, that the fame Phenomena will erred 


likewiſe _ at any the intermedi- has been 
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Cn Ap. ate Points of the Ecliptich, from the 
III. Motion of the one as well as of the 


| A other, as to the Increaſe and Decreaſe of 


Day and Night, and conſequently as to 
the Difference of Seaſons. 


10. As the drfferent Length of Day and 
Of the Night, and the different Seaſons at 


different 
Dee different Times of the Year are Pha- 


of the Sun oinena, which eſcape no one's Obſer- 


pe. vation, and have been already ac- 


ſeeming ooanted for; ſo there are other Ph 


different 


 Mapni- Home, 1a f the Hun, which are not ſo 


tude, and eaſily to be obſerved, and therefore 
diſterent 


are taken Notice of only by the more 
Nate of 


Motion. curious in theſe Matters. Such is the 
= different Distance of the Sun from the 


Earth at different Parts of the Year ; 


as allo its appearing of a different 


Magnitude, and Tits teeming to move 


ara different Rate. For as the Sun's 

Diameter appears leſſer about the 
Middle of June, and greater about 
the Middle of December, ſo the Sun is 


more diſtant from us in our Summer, 


than in our Winter and alſo ſeems 


to mov e flower in the former, than 


in the latter; inſomuch that it takes 
uß about eight Days more in its ſeem- 


ing to paſs from the Vernal to the 


Autli ini al E ain cx, than in its ſeem- 
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ing to paſs from the Autumnal to the Cit a Þ: 
Vernal; although in both Intervals III. 
of Time it ſeems to paſs over but an WY 
equal Portion of the Fcliprick, name- 
ly, juſt Half. Theſe Phenomena of 
the Sun, as they depend one on the 
other, ſo may be all ſolved by the 
Annual Motion of the Earth, in an 
Elliptical Orbit, round the Sun placed 
in one of the 4 ) Focus's of the El- 
1 lipſis, as is illuſtrated, Fig 7. where 
ie Circle repreſents. the Ecliptich, 
tie Ellipſis repreſents the Orbit of the 
Earth, S the Sun placed in one of the 
Focus's of the ſaid Ellipfis. Now 
about the Middle of June the Sun ap- 
pears to us in the Beginning of Can- 
cer, and conſequently the Earth is in 
the Beginning of Capricorn, and ſo at 
the Point A of its Elliptical Orbit, 
that is, at its (+) e or greateſt 
| Diſtance from the Sun; hence the 
Sun 


* 


(*) In Fig. 6. the Sun is ace in the Center, not one 
of the Focus“, only for more Conveniency ſake in 
drawing the Figure. It may be cafſily conceived to be 
in the Focus next to the Sign of EL where it ought o 
be ſtrictly. | 
> 67 What is hers called the Ipbelinm and Perihs 11. 
um, 1s by ſuch, as follow the Hypotheſis of the Sun”; 
| | D = | Teal 
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Cn av. Sun appears then leſs to us. About 


the Middle of December, the Sun ap- 


V pears to us in the Beginning of Capri- 
corn, and conſequently the Earth is 


then in the Beginning of Cancer, that 


is, at the Point P of its Elliptical Or- 
11 and fo at its Perihelium, or leaſt 


Diſtance from the Sun; which there- 


fore appears to us then greater, Fur- 


ther, as the Line drawn from Y to = 
through the Center of the Sun S, di- 


vides the Eclipticł into two halves, ſo -- 
it unequally divides the Orbit of the 


Earth; the greater Segment whereof 


anſwers to the fix Signs of the Fclip- 
ric, which the Earth paſſes under be- 
tween the Vernal and Autumnal Equi- 
nox; and the _ Segment anſwers to 
the other ſix Signs of the e 5 : 


_— —_ 


real Annual Motos: called the Apogee and perigee; and 


racle ſuppoſe the San to move An, ually round the Earth 


in an Eccentrical Circle, which comes much to the 
lame as an Eligrical Orbit. The £4pheitum and Perihe— 

lum are not aways in the ſame Points ot the Eclip- 
7icki but move a little and à little forwards according 


to the Series of the Signs. The former is at preſent 


3eckoned about the 21h Degree of Capricorn, and the 
latter about the 7th Degree of Cancer, They are both 
Words derived trom the Greek Language, and therein of , 


the Importance above pecined 


which 


a 
1 
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which the Earth paſſes under between CH ay. 
the Autumnal and Vernal Equinox. III. 
Whence it comes to paſs, that the 
Earth taking up more Time to go a- 
long the greater Segment of its Orb, 
than the leſſer, the Sun ſeems to take 
up more Time, and conſequently to 
move more ſlowly, in paſſing along the 
ſix Signs of the Ecliptick, which it 
ſeems to paſs through between the Ver- 
nal and Autumnal Equinox, than it 
gꝗqaes in paſſing along the other ſix Signs 
of the Ecliptick, which it ſeem to paſs 
|| through between the Autumnal and Ver- 
nal Equinox. : . 
As the Time of the Earth's Annual II. 
Motion from any Point of the Ecliptick The 182 
to the lame again, is computed 365 3 
Days, 5 Hours, and 49 Minutes; fo Annual 
the Time of the Earth's Motion from poor 
the Vernal to the Autumnal Equinox, is lar Year. 
computed 186 Days, beſides ſome odd 
Hours and Minutes; and from the Au- 
tumnal Equinox to the Vernal 178 
Days, beſides ſome odd Hours and Mi- 


nutes. So that the Difference between 
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* theſe two Intervals of Time is (as a- 
J fore has been _—} about eight 
Days, 
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CA. But there are two Difficulties, which 
III. are to be removed. One is in reference 
to what has been ſaid concerning the 
12. Suns being more diſtant from the 
The Sun, Earth in Summer than in Winter. For 
oo” „e fince the Sun is the Fountain of Heat 
Summer, as well as Light to the Earth, it may 
ax be aſked, how it comes to paſs, that 
from us. the Sun is hotter to us in Summer than 
in Winter; if ſo be it be Further from 
us in the former than in the latter. 
Now this Difficulty will be removed, 
by conſidering, that the Sun (or any 
other Body of Fire) feels more or lefs 
hot to us, not only as it is nearer or 
further from us, but alſo as its Rays 
come more or leſs directly to us. 
Whence though the Sn be farther from 
us in Summer than in Winter, yet be- 
cauſe its Rays are much more nearly 
| perpendicular to us in the former than 
in the latter, therefore it is hotter to us 
in the former than in the latter Sea- 
ſon. Tbat the Rays of the Sun fall 
more nearly perpendicular, or more di- 
realy upon us in the Summer than in 
Winter, is obvious to infer from Fig. 
6. For when in Summer the Earth is 


in the Beginning of W, and conſequent- 
* 


fore, although the Earth be about that 
Time i in its Aphelium or greateſt Diſ- 


then hotteſt to us in theſe Parts of the 
Earth north of the ſaid Tropick. But 
as the Farth moves from the Beginning 
of wv toward V and &, ſo the Perpen- 
dicular from the Sun to the Earth 
moves from T towards MN the ſouth- 


perpendicular to MN when the Earth 
is in the ſirſt of &, or at the Winter 
Solſtice. Wherefore, although the Earth 
be about that Time in its Perihelium or 
leaſt Diſtance from the Sun, yet the 


en ,s ee 
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Sin is not then ſo hot to us, becauſe 
its Rays fall more obliquely, as is evi- 
dent by ſuppoſing a right Line drawn 


| Poſition of the Earth at S 


round its Orbit. For ſuch a Motion Change 5 
ſeems inconſiſtent with the Earth 


of the SUN, 43 
ly the Syn appears to be in the Begin- Cy ap. 
ning of S, the Sun is then in a per- III. 
pendicular Line to T, or the Rays of (Fy WW 


the Sun then fall perpendicularly on 
the Terreſtrial Tropic? TC; and there- 


tance from the Sun, yet the Sun is 


ern Tropick, ſo that the Sun is exactly 


from the dun to the Point T in that 


The other Difficulty is is in reſerence 
to the Annual Motion of the Earth .,, ? 


8 the Earth's 
Place in 
| retaining its Annual 
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Cmrare.retaining always the ſame Situation in 
III. Reſpect to the fixed Stars. But it is 
to be known, that the Circle of the 
pets Pep Earth's Orbit is ſo very little in Reſpect 
uo ſenſible Of the Sphere of the fixed Stars, that 
Change 35 the Earth's changing its Place in the 
B si- ſaid Orbit by its Annual Motion, makes 
tuation in 0 ſenſible Change of the Earth's Si- 
reſpect tuation in reſpect of the fixed Stars. 
Stars. In whatever Point of her Annual Orbit 
8 the Earth is, its Axis and Equator (be- 
ing each every where parallel to itſelf) 
will, if produced, fall on the ſame fix- 
ed Stars as to our Senſe, or ſo far forth 
as we can diſcern by our Sight; and 
conſequently all the Reſt of the fixed 
Stars (foraſmuch as they retain the 
| ſame Situation among themſelves) will 


(% retain the ſame Situation in re- 


ſpect of the Celeſtial Equator and Poles; 
the Celeſtial Equator being always di- 
rectly over the Terreſtrial, and the Ce- 
leſtial Poles being always directly in a 
right Line with the Poles of the 
%%% on TOY 


0 


7 * 9 


: (*) Excepting the Change mentioned, Cher. 7. 
Se, 5. | 8 n 


ee 
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Theſe Difficulties being removed, the C H Ap. 
only Phenomenon which remains here | | 
to be taken Notice of, is that com &LwSye 
monly called /e Eclipſe of the Sun, but 14. 
which ought to be called he Eclipſe An . 
of the Earth. For the Word Eclipſe ee s 
does in the Greek Tongue ſignify a De-/ called. 
ficiency ; and it is uſed in this Caſe ro 
ſignify particularly that Deficiency of 
Light, which ſeems indeed to us to be 
in the Sun, but in reality is ſuch only 
in Reſpect of the Earth. For the Sun 
is the Fountain of Light to this our 
Solar Syſtem ; and conſequently nor 
receiving its Light by the Irradiation of 
any other Body upon it, but having its 
Light in it ſelf, cannot ſuffer any ſuch 
Defect of Light truly and really. Its 
Light may indeed be intercepted or hin- 
dted from coming to us by the Interpo- 
ſition of ſome opacous Body between 
Us and the Sn. But then it is the 
Earth, on which we are, not the Sun, 
that is deficient of Light, or in an K 
clipſe; and the opacous Body, whoſe 
Interpoſition between the Sun and 
Earth, cauſes the Earth to be thus in 
an Eclipſe, is the Moon. Wherefore the 
i Explanation of chis Phenomenon de- 
"png . 
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Cn Ap. pending on the Motion of the Moon, 
III. it will be requiſite to ſpeak firſt of that; 
UN after which I ſhall, in a diſtinct Chap- 
ter, explain the Eclipſes both of the 
Sun (as it is commonly called) and alſo 


of the Moon, 


CHAP. 


9 4 


2 


ther, is called the Moon's (9 Synodi- what. 


1 


CHAP. Iv. 


07 the PH NENA relating to the 


M o 0N. 


HE Moon is a ſecondary Planet, Cn AP, 
foraſmuch as ſhe moves round IV. 


the Earth primarily and immediately; WY 
and round the Sun only in a ſecondary 
Manner, vis. as ſhe moves round the The Kos 
Earth, which moves round the Sun. © ene 


Ty my | 


Y = Period or ſingle Revolution of the 


Moon round the Earth from any Point 0 
of the Zodiac to the ſame, is called , 
the Moon's * Periodical Month; and 
conſiſts of 27 Days, 7 Hours, and 3 


| Quarters. 


what. 


The Time from one "RO? or "Col 3. 


junction of the Sun and Moon to ano- 4 $ynodi- 


cal Month, 


cal Month, and conſiſts of 29 * 


12 3 Hours. 


2 


6 The words period and 483 are both of Greek 


| ExtraRion; the former denoting 4 going Round a 


Ties the latter a An together of two or more 
e | 


The 


— erm. ti. "wv . — <4 — _ 


4 
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Cn Ap. The Reaſon of the Synodical Month 


IV. being ſo much longer than the Perio- 
V dical, is illuſtrated Fig. 8, where the 
4. Circle 8 denotes the Sun, the Circle 


The Sy- T & the Orbit of the Earth, „ he. 


nodical 


' Month, Place of the Earth in the ſaid Orbit, 


why long: the Circle Me the Orbit of the - 


erthan t 
Periodical. Moon; M and m two ſeveral Places of 


the Moon in her Orbit, the outer- 
moſt and greateſt Circle of the Zodiac. 


Now let the Earth T be ſuppoſed in 


the firſt of Libra, and the Moon to be 
in her Orbit at M (in a right Line 
between the Earch and the Sun, and 
ſo) in Conjunction with the Sun in 


the firſt of Aries. The Moon moving 


thence Eaſt ward, or according to the I 


Series of the Signs, after 27 Days and 
» Hours and 45 Minutes, appears to 
us again in the firſt of Aries, i. e. 
N che Point M of her own Orbit, in 
che ſecond Poſition of the Earth. For 
in the mean while the Earth has alſo 
moved almoſt a whole Sign Eaſtward, 
viz. almoſt to the End of Libra. And 
hence the Moon M, though come a- 
gain to the firſt of Aries, is almoſt a 
whole Sign Weſtward of the Sun. This 
is repreſented by the two prick'd Lines, 
| whereof that from M 8 che ſecond 
Poſition 
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Poſition of the Earth to 4 repreſents CAP - 
how the Moon appears then to us in IV. 
the firſt of Aries, while the other Line 9 
from m through S to the End almoſt 
of repreſents how the Sun appears 
| at the ſame time to be almoſt out of 
Aries, and fo almoſt a whole Sign Eaſt- 
ward of the Moon. Wherefore the 
Moon muſt ſtill move ſo much further, 
Dig. from M to n in her own Orbit, 
before ſhe will be in Conjunction again 
wich the Sun. In going of which to 
overtake the Sun, is taken up the Time, 
whereby the Synodical Month exceeds 
the Periodical, viz. 2 Days, 5 Hours. 

It is the Synodical Month, which is . 
principally made uſe of in Computati- The Syno- 
on of Time. Foraſmuch as the ſeve- _ - 
ral Parts of this Month are ſenſibly to chict Re. 
be diſtinguiſhed by the ſeveral Phajes or d 
Appearances of the Moon, e 
belonging thereunto. 
The: ſeveral Phaſes of the Moon 6. 
are accounted for thus. The Moon gere. 

is conceived to be an opacous Body, 5 abs Mera 
7. e. a Body which receives its Light g, Ö | 
from the Sun. It is alſo ſpherical,” _ 
and conſequently has always one Halt 

of it enlightened, namely, that Hemi- 

TT TT” phere 
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Cu A P. ſphere which is towards the Sun. Now 
IV. from this Hemiſphere being ſeen by us, 
LV) fomerimes more, ſometimes leſs of it, 


ariſe the ſeveral Phaſes of the Moon; 
for the better Underſtanding whereof 
it is to be further obſerved, that al- 


though the Moon be a ſpherical Bo- 


dy, yet the enlightened Portion of it, 


which 1s ſeen by us, appears by Reaſon | 
of its Diſtance, as if the Moon had a 
plain Surface. All which is illuſtrated, 


Fig. , where 8 denotes the Sun, 5 
the Earth, O TR part of the Earth 8 


Orbit, ACK G the Orbit of the Moon, 


on the ſeveral more remarkable Polos 


whereof, viz. A, B, C, D, K, F, G, 


II, is repreſented the Moon with. ns. 
enlightened and darkened Hemiſphere; 1 
and at each Point fo much of the en- 


lightened Hemiſphere, as is within the 


Circle ACKG, is ſeen by us; but it 
appears to us, not as it is there repre- | 
ſented, (7. e. not as a Portion of an | 


Hemiſphere, ) but as a Portion of 


1ome. plain circular Surface, as is re- 


+ preſented by the ſeveral little circular 


Draughts reſpectively adjoining. This 


being premiſed, tis evident from the 


ſaid Figure the gth, that the Moon 


being 
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being at A, all its enlightened Hemi- Cn a: 
ſphere is towards the Earth, and ſeen IV. 
by Us, whence the Moon appears to us Wy 
with a full Orb, (7. e. with a plain cir- 
cular Surface all enlightened, ) which 
Phaſis or Appearance is therefore ſtiled 

the Full Moon. The Moon being mo- 

ved to B, tis evident, that only ſome 
Part of its enlightened Hemiſphere will 

be towards the Earth, and fo ſeen by 
us; whence the Moon will appear like 
3 (* ) plain circular Surface, not fully 
enlighrened, but ſomewhat defective of 
Light on that Side which 1s from the 

Sun, and conſequently will appear gib- - 
bous. The Moon being moved to C, 

juſt half of its enlightened Hemiſphere 
will be towards the Earth, and ſeen by 

Us.: whence the Moon will appear then 
with an half Orb, or with a ſemi- 
| circular Surface. The Moon being mo- 

ved to D, a very little Portion of its 
1 enlightened Hemiſphere will be ſeen 

| by Us, and this will appear horned, 
the Horns bending from the Sun, and 


— 


ic 


— — 
— 


() Hence.the Face of the Moon is cal ed Diſcus, as 
relembling a flat round Diſh. e 
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Cn ar. ſo () weſtward. The Moon being come 
IV. to K, none of its enlightened Hemiſ- 
V phere will be towards the Earth, and ſo 


the Moon will not be ſeen by us, and 


then it is ſaid to be New Moon; be- 


cauſe the Moon will a little appear a- 


new in F, and that again horned, the 
Horns now likewiſe bending from the 


Sun, and ſo (* eaſtward. After which 
the Moon will appear at G with an half 
Orb again, (as at C;) and at H gib- 


bous again, (as at B;) and ſo will pro- 


ceed to A, where it will be again Full 
Moon. And ſo the Moon will have un- 


dergone her ſeveral Phaſes; which tho 


they ſomewhat vary every Day, nay, 


every Hour; yet are uſually taken No- 
tice of, and diſtinguiſhed only in the 
| fore-mentioned Points. OT 


(* Hence the memorial Verſe, VU 
Dextra cavum Veteris complebit, Læva Recentis, 1. e. 


when the Horns or Hollow of the Moon appear Eaſt- 


ward, or on the lefs hand as we look at it, then the 


Moon is Increaſing; and this Appearance of the Moon 


is to be ſeen only in the Evening or former Part of the 
Night, a little after its change. But when the Horns 


or Hollow of the Moon appear Weſtward, or on the 


right hand as we look atit, then the Moon is Decreaſing, 
and this Appearance of the Moon is to be ſeen only in the 
latter part of the Night or towards Morning, a little be- 
jore its Change. ))%%%%ͤ % 


Hence 
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Hence the remarkable Phaſes of the CH Ap. 
Moon are five; whereof the two prin- IV. 

_ Cipal are the New and the Full Moon. '-vw 
' The three other, viz. the Gibbous, 7. 
Half, and Horned Moon, occur both Tv tos. 


1 markable 
between the New and F ll Moon, and Phaſes of 


| alto between the Full and New Moon; = WOOL 


only in a different Order. Between the 
New (which is alſo called the Change) 
and the Full, the Moon is firſt horned, 

then halved, and laſtly gibbous; where- 

Jas between the Full and Change, ſhe 

is firſt Gibbous, then Halved, and laſtly : 

L Horned. = --: | 
When the Moon is thus Horned, or 8. 
a little before and after the New Moon, * 
' (viz. when the Moon is at the Points ieh is 
D and F,) beſides its bright Horns, the i th: 
Moon has a faint Light, whereby l 
the Reſt of its Diſcus is rendered diſ- __ of 


| cernable. This faint Light has been 44e: 


thought by ſome to be the Moon's Na- ir:Charge; 


_ whence 


tive proper Light; but is now general- Gaal to 

ly ſuppoſed by the learned in, Aſtro- arie. 
nomy to be no other than a Reflection | 
of the Sun's Rays upon the Moon, 

the Earth's Poſition being ſuch at 

' this Time, as very well ſuits to ſuch 

| a Reflection, as may be ſeen, Fig. 9. 

And this  Suppoſition 3 is rendered ſtill 

f 1 more 


- — — 
—— 2 — > - 5 I 
4 — 


— —— — 


rr TEE 77 
— . 2 — Lira dC 
. 


MS 


AGES ann dn LI 


r —— 


— — 


54 


Cuar. 


3: 


. 
9 5 
Ros 
pace and 
Perigee, 


Oo le PR NO ME NA 


more probable, becauſe that as ſoon ag 
the Moon is moved beyond the Limits 


| | olf ſuch a Reflection from the Earth, the 


forementioned faint Light ceaſes. 

What has been afore obſerved of the 
Sun, is alſo obſerved by the Curious of 
the Moon ; namely, that in one Part 


of her Orbit ſhe appears leſſer, and (c. 


teris paribus) flower, in the oppoſite. 


Part bigger and fwifter.. Which Phae- 


nomena may be ſolved after the like 


manner, as are the like Phenomena of © 


the Sun; ; viz. by the Moon's Motion 
in an elliptical Orbit, having one of its 


Focus's in the Center of the Earth. Ac- 
cordingly this may be illuſtrated by Fig. 
7, ſuppoſing the Ellipſis AP ( which 


there repreſents the Orbit of the Earth) 


to repreſent the Orbit of the Moon and 


the Circle 8 (which there repreſents 


the Sun) to repreſent the Earth. For 
then A will repreſent the Moon's * 


fogee or greateſt Diſtance from the 


Earth, when ſhe will appear leſſer; and 


And becauſe ſhe is long 


P her Perigee or leaſt Diſtance, when 
conſequently ſhe will appear greater. 

ger in paſling the 
greater Segment of her Orbit between 


her Afogee and that Focus of her Orbit, 


which! is in che Center of che Earth, 
chan 
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chan the leſſer Segment between the faid On AP, 
Focus and her Perigee; therefore ſhe IV. 
will appear to move flower, while ſhe VV. 
paſſes along that Half of the Zodtack, 
which anſwers to the greater Segment 
of her Orbit; and ſwifter, while the 
paſſes the other Half of the Zoainch, 
anſwering to the leſſer Segment of her 
Orbit. 

Among the Phanomena of the Moon 
more obvious to our Senſe, there re- 
mains only the Eclipſe of the Moon to 
be ſpoken of, which ſhall be explained 5 
in the following N 1 
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CHAP. V. 


Of the Ecriiesss of the SUN and 
Moo. 


of the Sun 


TE} Mos 21 0 be remembred, that it has been 


What. afore (“) obſerved, that what is com- 
SD. monly called the Eclipſe of the Sun, 
is in reality the Eclipſe of the Earth. 
Wherefore, the Earth and Moon be- 
ing both opacous Bodies, which re- 


ceive Light from the "TY an Eclipſe 


of the Earth (commonly called an 
Eclipſe of the Sun) is no other than a 
Deficiency. of Light on the Earth, by 
the Moon's coming between the Earth 
and the Sun, ſo as to hinder the Rays 


of the Sun from falling on the Earth; 


juſt as an Eclipſe of the Moon is a 


l 1 


———— — 


: ——— 


[*) Chad. ii. Sed; 14. 
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HE Eclipſes of the Sun and 
V. Moon are here ſpoken of toge- 
wh J 1 becauſe as they ariſe from like 
FA EEG. Cauſes, ſo are they to be explained 
An Eclipſe much after the ſame Manner. For it 
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Of the EcLirss, Sc. 57 
Deficiency of Light in the Moon, by Cn ar 
the Earth's coming between the Moon V. 
and Sun, ſo as to hinder the Rays of (WW 
: the Sun from falling on the Moon, 
Hence it is evident from Fig. 9, that 2. 
all Eclipſes of the Earth happen at the Eclpſe of 
Change of the Moon, becauſe then only ow «oa 
it is that the Moon comes between the when hap- 
Earth and the Sun; and all the Eclipſes?” 


of the Moon happen at the Full of the 


Moon, becauſe then only 'tis that the 
Ear th can come between the Moon and 
the 8 un. 
It is to be ſhewn further, for has. 
Reaſons there is not an Eclipſe of the 5 not at 
Earth at every Change, but only at ch, - 
ſome certain Changes of the Moon; Ful the 
nor an Eclipſe of the Moon at every 7 
Full, but only at ſome certain Full ome cer. 
Moons. It is then to be known, that bin Ones. 
the Orbit of the Moon croſſes the E- 
e ſo as to make an Angle of 

8 Degrees Inclination. The Points 
where the Moon croſſes the Ecliptick, 
are called the Nodes of the Moon, and 
are denoted, Fig. 10. by theſe Charac- 
ters 4% and QF; the former of which 
is called the Dragon's Head, the latter 
be Dragon's Tail, The Moon croſſes 
Te the Ecliptick at the Dragon's s Head, 


When 


| 
is 
Lt: 
| 
| 
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Cn Ab. when ſhe is entring on that Part of her 


V. Orbit, which inclines northward from 
VV the Echliptick ; and ſhe croſſes the Dra- 


gon's Tail, when ſhe is entring on that 
Part of her Orbit, which inclines South- 


ward from the Ecliptick, Now the 


Nodes being the only two Points, 


where the Moon croſſes the Ecliptick, 


hence there can be no Eclipſe of the 
Earth, but when the Moon happens to 
| Change in or near one of the Nodes; 
becauſe in this Caſe only, the Moon 
at her Change comes ſo between the 
Earth and the Sun, as to intercept the 
Rays of the Sun, and keep them from 
the Earth. And in like manner, there 
can be no Eclipſe of the Moon, but 
when the Moon happens to be at Full, | 
in or near one of the Nodes; becauſe 
in this Caſe. only, the Earth comes ſo 
between the Moon and the Sun, as to 
intercept and hinder the Rays of che Sun 


from falling on the Moon. 


In an Eclipſe of the Earth, the 
The Sha- Moon by intercepting the Rays of 
tow; in E- the Sun, caſts a Shadow on the Earth. 
rt And in an Eclipſe of the Moon, the 


and Moor, Earth by intercepting the Rays of the 
of what 


Figure. 


Sun, caſts a Shadow on the Moon. 


Theſe 


of the SuN and Moo. £9 


Theſe Shadows are of a (+) conical Cy Ap. 
Figure, growing narrower and narrow- V. 


er, the further they go from the Earth A 


and Moon, till at length they end in 
a Point, and ſo ceaſe. Were theſe 
Shadows, either of a (*) cylindrical 


Figure, 1. e. of an equal Thickneſs all 
along; or of a (*) conical Figure, but 


inverted the other Way, i. e. did they 
grow thicker and thicker, the further 


they are extended, then they would be 


extended in 7nfinifum. But now tis 


certain, that the Shade of the Earth 
does not extend to the Orbit of the pri- 
mary Planet Mars; foraſmuch as when 
the Earth is directly between the Sun 
and Mars, the latter is not eclipſed, as 
it muſt neceſſarily be, did the Shade 
of the Earth reach to the Orbit of 


Mars. 
It being thus demonſtrable, thar 


the Shadow of the Earth ends in 2 The tam, 
Point, before it comes to the Orbit of hom de. 


monſtrated 


Mars; hence it is alſo demonſtrable te big- 


ger than 
that the Sun 1s bigger than the Earth; 1 . 


foraſmuch as an opacous Body can't and the 


| | He RE Earth than 


(+) As in Fig. 13. _ 
1%) This is evident & from Fig- 11 and in. 


caſt 
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C Ay. caſt ſuch 2 conical Shade, but when 


V. 


it is leſſer than the lucid Body, whoſe 


Rays it intercepts, For if the opa- 


cous Body be equal to the lucid Bo- 
dy, then the Shadow will be of an 


equal Thickneſs all along. And if 


the opacous Body be greater than the 
lucid Body, then the Shadow will 


Indeed be of a conical Figure, but in 


an inverted Manner, that is, ſo as 


that the conical Shade will grow 


wider and wider, as it goes further 
and further. And as the Sun may be 


thus demonſtrated to be bigger than 
the Earth, ſo the Earth may be de- 


monſtrated to be bigger than the 


Moon; foraſmuch as the Moon can 
be totally Eclipſed. For this could 


not be, was not the Cone of the 


Earth's Shadow, even in that part of 
it which the Moon paſſes through in 


a total Eclipſe, bigger than the Moon, 


though it be leſſer than the Earth it | 


ſelf: what is here ſaid is illuſtrated, ; 
Fig. 11, 12, 13. 


3 


The Shadows of the Earth and 


The Great „ Moon being thus of a conical Fi- 


7; 65 of an 
| Eclitſe de- 


$2wuds 1 


gure, it is obvious that an Eclipſe _ 
either of the Earth or of the Moon 


ne Repo? will be { ceteris farious ) greater or 


1 Fe 


longer, 
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of the SUN and Moon. 61 
longer, when the Moon is in her CHAT. 
Perigee, than when ſhe is in her Apo- V. 
gee, For the Moon if the be eclipſed LW 
in her Perigee, meets with a thicker ee 
Part of the Line of the Earth's Sha- Apogece, 
dow, than if ſhe be Eclipſed in her Ferigee 
Apogee; as is obvious from Fig. 13, 
where the Line PP denotes the Moon's 
Paſlage through the Shadow in her 
Perigee, and the Line AA in her Apo- 

gee. And in like manner, if the Earth 

be eclipſed when the Moon is in her 
Perigee, it meets with a thicker Part 

of the Cone of the Moon's Shade, 

than it does if it be eclipſed when 

the Moon is in her Apogee; as is ob- 

vious alſo from Fig. 13, taking the 


| Circle T to denote the Body of the 


Moon; and the Line PP to denote 
the Paſſage of the Earth through the 
Shade of the Moon in her Perigee, 

and AA to denote the like in the Apo- 

gee of the Moon. 
But the Variety, hat is obſerved 75 
in Reſpect to the Greatneſs and Du- Mee * 
ration of Eclipſes, does principally f bi. 
ariſe from the Moon's being then ſtance 
more or leſs diſtant from a Node or Roder ” 

the Ecliptick. ie ſhall be illu- 


tra ted, 
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Cu AT. trated, firſt in reference to the Moon, 
V. then in reference to the Earth, 
UW An Eclipſe of the Moon, conſide- 
8. red as to its Greatneſs, is either Total, 
An Eclipſe when the whole Moon is eclipſed ; 
of the 
Mooa, To- Or Partial, when ay a Part of 1 it 8 
= x ectipied. 
As to Duration, every total . 


e 2 clipſe holds longer than any partial 


Eclipſe of One, And, as ſome partial Eclipſes 
mM, arc of longer Duration than other 
Partial, fo ſome total Eclipſes are of 
longer Duration than other Total. 
Such total Ecliples, as are of the 
longeſt Duration, happen when the 
Moon is in a Node, and are called 


central Eclipſes, becauſe, as the Moon | 


paſſes through that Section of the Cone 


of the Earth's Shadow, which meets I 


with the Orbit of the Moon, the Cen- 
ter of the Moon paſſes exactly through 
the Center f the laid Section or 
Sade Ww. 
10. T̃his is illuſtrated, 8 14, where 
4 Central the ſhaded Circle repreſents the Sec- 


 #elyſe il. tion afore- mentioned of the Earth's 
laſtrated. 


Shadow; O M the Orbit of the Moon, 


EC the Ecliptick, 'Tis evident, that 5 


the Moon in this Caſe croſſing a Dia- 
meter of the ſhaded. Circle, makes me -- 
Ks * 
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longeſt Stay ſhe can make in the Sha- Cn ae, ; 


dow of the Earth; and this Stay is V. 
computed about four Hours 165. A 
 Whereof the Moon takes up one Hour 
from her Beginning to enter into the 
Shadow, till the is quite immerged there- 
in; two Hours more ſhe continues 
quite immerged, paſſing on through the 
Shadow; and the fourth Hour is taken 
up from her firſt Beginning to come 
out of che Shadow, til! the is got quite 
free of it. Whence by the Way it ap- 
pears, that the Wideneſs of the Shade 
is equal to about three Diameters of | 
the Moon. EEE 
In Fig. 15, is repreſented a DOT bt 11. 
not- central Eclipſe; which happens 4 To-al 
when the Moon meets with the Shadow . 
of the Earth, though not at a Node, %, 
yet at a ſmall Diſtance from it. And % Moon, 
as it is obvious from the ſame Figure, 
that every total, but not- central Eclipſe 
muſt be of a ſhorter Duration than a 
central, fo it is alſo obvious that one to- 
tal; but not-central Eclipſe will be 
longer than another, in Proportion to 
the Moon's greater or leſs Diſtance from | 
a Node at chat Time. 
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"7 | Of the E CLIPSES 
Cnae In Fig. 16. is repreſented a partial 
V. Eclipſe. And it is evident from the 
fame Figure, that as any total Eclipſe 


12. mult be of longer Continuance than any 


Apartial partial; ſo one partial Eclipſe is of long- 
the Mom. er Continuance than another, according 
as the Moon is then more or leſs diſtant 
from a Node. It is alſo obvious, that 
the longer a partial Eclipſe is, ſo much 
greater is it, i. e. ſo much greater Part 
of the Moon is darkned or paſſes 
through the Shadow of the Earth. 


Hence it is uſual to conceive the Moon's 
Diameter, as divided into twelve Parts, 


called Digits; by which the Greatneſs . 
of partial Eclipſes are meaſured and | 


_ . diſtinguiſhed ; they being ſaid to be of - 
ſo many Digits, as there are ſuch 


twelve Parts covered by the Shadow | 


of the Earth, when che Eclipſe is at 


1 enen ve 
13. In all theſe Eclipſes of che Moon, 1 


| ofth:Pen- ſhe enters the weſtern Side of the 


umbra in 


Fclipſeof Shadow with her eaſtern Side ; and 
the Moon, ſo it is her weſtern Side which laſt 
Aaauits the eaſtern Side of the Shadow, 
when the Eclipſe ceaſes. But now as 
che eaſtern Limb or Side of the Moon 
draws towards the Shadow ; before 
5 It 
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| ic enters the thick Shadow it ſelf, and Cn ar 
is quite darkened, it grows more and V 
more dim, as it comes nearer and 
| nearer to the Shadow. Which Dim- 
neſs ariſes from a Penumbra or Dus- 
kiſhneſs, which always attends ſuch _ 
Shadows, and encompaſſes them all 
round. Thus Fig. 17, TUMR re- 
preſents the Shadow, (where comes 

not any Part of the Sun's Light,) 
which is encompaſſed all round with 

the Penumbra UT PMR N, where 

- | only ſome Part of the Sun's Light ! is 
intercepted by the Earth. And this 

I Penumbra is more dim towards T U 
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I and MR the edges of the perfect 4 
I Shadow, becauſe the Rays of a leſſer | 
I Portion of the Sun, and ſo fewer 1 


Rays reach thither; and leſs dim to- 

I wards T 5 and RN, where more 

I Rays fall; and beyond which Limit, 

all the Rays of the Sun have a free 
Courſe. 5 | 

In ſome Eclipſes the Moon quite 6 

3 diſappears i in the perfect Shadow. At 7% Moon 
other Times ſhe appears even in the t- 


eor of a 


Midſt of the perfect Shadow, of 8 
reddiſh Colour like a durut Brick. very 
Which reddiſh Colour is ſuppoſed to eli. 

ariſe from the Rays of the Sun, ei- 
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Cn ap. ther refracted in the Atmoſphere about 
V. the Earth, or reflected to the Moon 


by Particles flying without the Shadow ) 


of the Earth; or elſe to ariſe from the 
Illumination of the Stars, or r all theſe 
Cauſes together. 

15. There happen moſt Vears two E- 


How ma- clipſes of the Moon at leaſt, For 


ny Eclip/es 


of the Moon there being two Nodes, wherein the 
 #4ſualy Moon croſſes the Ecliptich, and which 
move contrary to the Series of the | 
Signs, and the Earth going round the | 


happen 
in a Year. 


 Ecliptick every Year the other Way, 


or according to the Series of the 
Signs; hence it is obvious that the 


Earth muſt meet the Moon's Nodes 


cvery Year. If therefore it happens | 
then to be Full Moon, there muſt be! 
a central Eclipſe. If ir be not then! 
Full Moon, but more than ten Days | 
( and more than fifteen it cannot be) | 
either before or after a Full Moon; 5 
yet ſo great is the Inclination of the 
Moon's Orbit to the Ecliptick, and fo | 
great is the Thickneſs of the Cone of 
the Earth's Shadow, that the Moon 
woill ſcarce miſs going through ſome | 
Part of the Shadow; and conſequent- 
ly there will be at la a partial E- 
. But if the Earth happens to 
5 LT = 
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meet a Node of the Moon on the very CHAP. 
Day of a New Moon, or one or two V, 
| Days before or after, ( which happens VV 
but ſeldom) in chis Caſe the Moon 
will be far enough to avoid the Sha- 
dow of the Earth, both in the fore- 
going, and alſo following Full Moon; 
and ſo there will be no Eclipſe of the 
Moon that half Year. And this may 
ſuffice in Relation to che Eclipſes of the 
Moon. 5 
. Proceed we now to the Eclipſes of DD 
the Earth, which are commonly cal- 54 55 
led Eclipſes of the Sun, Krane as Total or 
the Moon, which more or leſs covers Partial. 


che Sun, being not ſeen by us, the 
1 Deficiency of Light appears to our 


| Sight as in the Sun it ſelf. Whence 
an Eclipſe of the Sun is diſtinguiſhed 
alſo into a fotal Eclipſe, wherein the 
Moon covers the whole Body of the 
vun from us; and a partial Eclipſe, 

wherein the Moon covers only a Parc | 

of the Sun. 8 
But it is to be well e chat . 
although an Eclipſe of the Sun be in 8 
| reality an Eclipſe of the Earth; yet ho aun. 
* Whar is called a Yoftal Eclipſe of the 


Sun, is not to be conceived as in rea- 


| ty a total Eclipſe of the Earth ; 


ö 4 
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Cu Ar. that the whole upper and oppoſite | 
V. Hemiſphere of the Earth is then de- 
AEFVW prived of the Sun's Light, as in a To- 
tal Eclipſe of the Moon is the whole 
oppoſite Hemiſphere of the Moon. The 
Reaſon of which Difference is this. 
The Earth being bigger than the Moon, 
the Cone of its Shadow is big enough 
do involve the whole oppoſite Hemiſ- 
phere of the Moon in its Darkneſs. 
Whereas the Moon being leſs than 
the Earth, the Cone of her Shadow 
will involve at os only a ſmall 
Tract (CD in Fig. 18,) of the oppo- 
ſite Hemiſphere of the Earth, fo as to 
| hide the whole Sun from the Inhabi- 
rants thereof; and conſequently there 
will appear only to theſe a Total E- 
clipſe of the Sun, whilſt to the Inhabi- 
tants of che adjoining Tracts B C, and | 
D E, the Sun will appear to be but 
partially Eclipſed ; and beyond theſe on 
ceach Side, there will be no Eclipſe at 
all of che Sun, as is evident from the 
ane it .,., 
8 18. The 1 88 moving from Weſt o 
The 05 Eaſt, that is, from « through m to 
cornus 2, hence her eaſtern Limb appears 
6444 br to us firſt to cover the weſtern Limb 
"$1 very of the Sun. And when there is 3 
let while; - 25 „ Tos | 
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Total Eclipſe of the Sun, for the Time Cn ay. 
that the Moon covers all the Sun from V. 
| us, it is ſo dark, as that ſometimes the Y 
Stars have appeared, and there has been 
need of Candle-light. But then this 
Darkneſs laſts but a very little while; 
for no ſooner is the (* Diſcus or Face 
of the Sun quite covered by the Moon, 
but almoſt preſently ſome Part of che 
aid Diſcus begins to be uncovered a- 
gain, and a very little Part of it being 
ſo uncovered gives a conſiderable Light. 
All which Particulars relating to a To- 
tal Eclipſe of the Sun were actually 
exemplify' d here in England no longer 
than April 1715, and again, this pre- 
ſent Year, May 11. 1724. 
It happens ſometimes, that a Cen- 19. 
tral Eclipſe of the Sun is not a Total 4 central | 
Fclipſe; but about the Limb or Edge £7" 


the Sun 


of the Moon, which looks like a black may be vo 
| or dark Spot, may be ſeen the Limb“ Total. 


of the Sun, which appears like a Cir- 
| cle of Light, as in Fig. 19. This is 
coccaſioned by the Shadow of the 
Moon being too ſhort to reach quite 


(*) The Sun? $ \ Face is called Its Diſs, for 5 like 
Reaſon, as the Moon's Face is ſo called, taken Notice 
of . +: Se. . 
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Cu Ar. to the Earth; and this Shortneſs of the 
V. Moon's Shadow may be occaſioned, 
either by the Moon being in her Abo- 
gee, or elſe by the Rays of the Sun, 


Which paſs by the Edge of the Moon, 


being bent by Inflection, and ſo ſhort- 
ening the Shade of the Moon. 


20. The greateſt Eclipſe of the Sun 


of (herein the Shadow of the Moon | 


Number of 


Eclipſes of palics along the middle of the Earth) 1 


| the Tun in1s, when the Moon happens to be in 

a Yew, q Node at the moment of her Change. 

If ſhe be not far from a Node, the 
Shadow of the Moon, or at leaſt 7 Pan 


Part of the Penumbra will fall on ſome 
Tract of the Earth, (as being large e- 
nmough, ) and will there make a Total, 
or at leaſt partial Eclipſe. And in this 
Reſpect there are more Eclipſes of the 
Sun, than of the Moon. But in Ri- 
ſpect of any one given Place of the | 
Earth, there are much fewer viſible K- 


15 clipſes of the Sun than of the Moon, 

for the Shade of the Moon is leſſer than | 

the Shade of the Earth; and conſe- | 

- quently the former will not fo often in- 

volve any given Place of the Earth, as 
the latter will ſome Part of the Moon. 
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It remains now only to obſerve, that Cn ay. 
the Ecliptick is ſo called, becauſe all the V. 
fore-mentioned Eclipſes happen, only (Wy 
when the Moon 1s in or near a Node, 21. 
i. e. in or near the Plane of the Eclip- The _ 
tick, And as all Eclipſes of the Sun eg 
and Moon happen in the Ecliptich, ſo 
likewiſe do the Eclipſes of the other 
Planets, of which we come now to 
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CHAP. VI 


of the Pn NOMENA of the prima- 
ry Planets, of SATURN, JUTITER, 

Maxrs, Venus, and MERCURY; 27 

_ alſo of the ſecondary Planets, or the 

SATELLITES of SA RN and 


JOPITER. 
Es C: H Ar. s chere are five primary Planets be- 
VI. ſides the Earth, ſo they are diſ- 


Uy ee by Reaſon of their Situation 


I. with Reſpect to the Earth, into Infe- 


 Theprim® riour and Superiour. The former are 
| ry Planets 


#flinguiſh- fuch as move between the Earth and 
ed moo Sun, and are two, Venus and Mercury; 


Superiour 5 
1 infe. the latter are ſuch, as have the Orbit 


riour, with of the Earth between the Sun and their 


| Reſpet? 
e own Orbits, and theſe are three, Sa- 


turn, Jupiter, and Mars. This with 


their wee Order may be ſcen, 
Fg. 1. 


„ Although both inferiour and We : 
ee, Fiour Planets agree in this, that the 


og Planes of their Orbits croſs the Plane 
InNer- 


r of the e 5 their different 


Situation 5 
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Sitvation with Reſpect to the Earth CH AP 
occaſions ſome Difference in the Pha- VI. 
nomen reſpectively belonging to them. 
I ſhall begin with the inferiour Pla- gie beit 
nets, whoſe Orbits together with the men 
Orbit of the Earth and Eclhiptick are 3. 
repreſented, Fig. 20, namely, M re- Thenfers | 
| preſents the Orbit of Mercury, V of FC. 
Venus, T the Earth in it Orbit T 8, why it ap- 
the outermoſt Circle repreſents the E- 1 
1 ; the little Circle with S in the move Di- 
Center repreſents the Sun. Now Ve- 1 
nus moving in a leſſer Orbit than the Backward, 
Earth, but the ſame Way, viz. from eee 
Weſt to Eaſt; it is evident, that when ſtand fil. 
Nuenus is in DEF the more remote Part 
of her Orbit from the Earth T, ſhe will 
FE | appear to us in T to move according 

to the Series of the Signs, ( viz. from 

1 to , Sc.) and ſo to move di- 
recti forward. When Venus is come 
to G, from thence to H, the will fill 
appear to move directly forward, but 
ſlower than before; foraſmuch as ſhe 
now moves as it were in a ſtraight” 
Line towards T the Earth. As ſhe 
ö paſſes beyond H through A to B, 
moving quicker than che Earth, ſhe 

| will pals between the Earth and the 


Sun, 
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Of the Pn NENA 


Cn ap. Sun, and will ſeem to us on the 


VT. 


Earth to move contrary to the Series of 


VV the Signs, (via, from W to 2,) and fo 


to have a retrogade Motion, or to move 


| backward. Between her direct and re- 


trogade Motion, vi. about H, ſhe will 


appear  flationary, i. e. to ſtand till; ; 
foraſmuch as the right Lines then 
joining the Earth, and Venus will for 


ſome Time continue parallel, And in 


like manner between her retrograde 


and direct Motion, v:z. about B, ſhe 


will appear a ſecond Time to and ? 
ſtill. From what has been ſaid * 

obvious, that Venus, when ſhe is = 
| trograde, as at A, is nearer the Earth, 
and therefore ſeems bigger; and on 


the other hand when ſhe is direct, as 


at E, ſhe is more remote from the 


TT, Earth, and ſo (caters paribus) ſeems 
lefier. :- - 


The ſeve- 
ral Phaſes 


7 Venus. 


Whence it is evident, that 5 Fe 2 


The ſeveral Phaſes of Venus, N 
cording to her different Poſition with 
Reſpect to the Earth, are Nos. agree 
as they are in themſelves, Fig. 21. 


nus is at A, that is, moſt retrograde 
and neareſt to the Earth, ſhe does 
not appear to us, her dark Face be- 


ing 


of VEnvs and Mggcvusry. 


ing towards us, and if ſhe then hap- Cn AP. 


pens to be in or near enough to a Node, 


ſhe will paſs directly between the Earth UW 
and Sun, and ſo ſeem as a ſpot in the 


Sun. Otherwiſe, if ſhe be far enough 


from a Node, ſhe will go on one fide 
of the Sun, either Northward or South- 


ward. At B ſhe will appear horned, 
at C with an half Orb, at D gibbous, 


and at E ( where ſhe moves moſt di- 
realy, and is moſt remote from the 


Earth) with a full Orb; unleſs ſhe be 


then in or near enough to a Node, in 


which Caſes ſhe will be hid from us by 
the- Sun. After her Full, Venus under- 
goes the ſame Phaſes as afore, only in 
an inverted Order, till ſne comes to 
her Change again. As Fig. 21, repre- 
ſents the ſeveral Phaſes of Venus, 4 
they are in themſelves; ſo Fig. 22, re- 
preſents them, as they appear to us on 
_ the Earth; the correſpondent Phaſes be- 


ing denoted in both Figures by the ſame 
- Lettest, A, B, C, e. 


Laſtly, Venus moving round: the 


Sun at a leſſer Diſtance than the Earth yz, 6 


nus 2 


does, hence to us ſhe appears as al- 
ways accompanying the Sun; her 


greateſt Elongation or Diſtance from i ing « the 
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Cnap.the Sun being about 45 Degrees, or a 


VI. 


Sign and Half. When ſhe appears 


before the Sun in the Morning, and ſo 


wy = does as it were uſher in Day-light, ſne 
rus, nd is then called Phoſphorus or Lucifer, 


- or the Morning Star ; when after the 


6. 


Of the 
Phæno- 
mena of 
Mercury. 


Sun at Evening, then ſhe is called 


Heſperus or Vejper, or the Evening 


Star. 


What has been faid 400 illuſtrated 5 


concerning Venus, is alſo to be under- 
ſtood in reference to the like Phenome- 


na of Mercury; only it muſt be conſi- 
dered, that the Orbit of Mercury being 


leſſer than that of Venus, hence Mer- 
cury never appears at ſuch a Diſtance 


from the Sun, being never a whole Sign 


diſtant from it, and ſo very ſeldom to 
be ſcen. In like manner, Mercury go- 
ing round its Orbit in ſhorter Time 5 
than Venus does her Orbit; hence the 
direct Motions, Stations, and Retrogra- 
dat lions of Mercury will occur oftner, 
than thoſe of Venus. And ſo much may 
ſuffice for the two inferiour primar 
Planets. 


7. 


The A- 


1 


As the A W the 
Phenomena of Venus and Mercury a- 


reement riſes from their being both inferiour 
etween 


Planets | 
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Planets to the Earth; fo a like Agree- CH AP. 
ment between the Phenomena of VI. 
Mars, Jupiter, and Saturn, ariſes from 
their being ſuperiour Planets to the nun * 


5 f EE 
Let then in Fig. 23, T. ö repreſent h %, 
the Orbit of the Earth, M the Orbit from ſuch 
of (any ſuperiour Planet, particularly ) % Si. 
Mars. Tis evident, that Mars will“ g. 
not appear to us always accompanying The ſuperi- 
the Sun, (as do the inferiour Planets, 9 Pla- 
| - „ "vv. net Mars 
Venus and Mercury, ) but will appear appear 
ſometimes as diametrically oppoſite to ſometimes 
the Sun. For whereas the Earth goes rg 0G 
round its Orbit ſooner, than Mars does polite to 
| his; 'tis obvious that the Earth will““ S. 
ſometimes be in the middle between 
Mars and the Sun; for Inſtance, while 
Mars is at M, the Earth may be at 
Further. ſuppoſing Mars to be in 9. 
M, and the Earth to be in B, Mars i lune 
will appear ſtationary, for the Rea- Mars, why | 
| fon afiigned, Sed, 3, concerning the e, 
like Phenomena of Venus. As the to land 
Earth moves from B through C, D, 8 
E, F, G to H, Jars will appear to nove for- 
move forward among the fixed Stars; Ward. 


2 


5 : 1 Sn | 14 Jometimes 
but with this Difference, that he will backwarg. 


Appart 


| 
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Cn A P. appear to move quicker, when he is 


moſt remote from the Earth, and in 


Af Conjundtion with the Sun, (i. e. when 


he and the Earth are fo fituared, as is 
repreſented, Fig. 23, by ſuppoſing the 
Earth to be in DEF, and Mars in or 
about M,) and lower, when he is fo 
| fituated with reſpe&t to the Earth, as 
M is' repreſented, Fig. 23, to be ſitua- 


ted with reſpect to either of the two 


Segments of the Earth's Orbit, BC or 
GH. Whenever the Earth has ſuch 
a Situation to Mars, as H hath to M 
in Fig. 23, (which will at length be, 
foraſmuch, as although Mars moves the 
mean Time round the Sun, the ſame 
Way as the Earth, or according to the 


Series of the Signs; yet the Eartn 


moves faſter, and ſo will overtake 
Mars,) the Planet Mars will again ap- 
pear to ſtand ſtill. And ſome ſhort 
Time after will appear to go backward, 
or contrary to the Series of the Signs. 55 
For the Earth, as it moves from H 
through A to B, having overtook and 
gone beyond Mars, will make Mars ap- 
pear to us to move contrary to the Se- 
ries of the Signs, or from ꝙ towards x, 
Sc. And in this Situation Mars ap- 
188 | 
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pears oppoſite to the Sun, and alſo Cn AP. 
greateſt, becauſe it is then neareſt to che VI. 


Earth. UWwryw 


The like Phenomena happen to Ju- 10. 
piter and Saturn, ſave that the Retro- Jupiter 


and Saturn 
gradations of Saturn are more frequent 


have the 


than thoſe of Jupiter, and of Ju- lie fore- 


piter than thoſe of Mars; foraſmuch Phan. 


as the Earth does oftner overtake Sa- mena with 


turn than Jupiter, and Jupiter than ha 
Mars, 


"Tis obvious, thac the Orbit of the 11. 


Earth being nearer the Sun than the No of 


Orbits of the Superiour Planets, none png _— 


of theſe can hide the Sun from the hide 


the Sun 
Earth. But on the contrary, any of ;,,, any of 


them may be hid by the Sun, while the them may = 


| faid Planer is 4 if it be but near 22. 
enough to a Node. 
Laſtly. Saturn and Fupiter appear 12 
not to us with ſeveral Phaſes, but saturn 424 
always with a full Orb; foraſmuch L 
as that Hemiſphere of each, which is always | 
toward the Sun, and fo enlightened, pg 
is alſo always toward the Earth, the“ 
Earth being (comparatively) never far 
| diſtant from the Sun, which is the 
Center of the Orbits of Jupiter and 
Saturn, For the Diſtance of Jupiter 
from che Sun is above five — 2 Y 
and 
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CH Ak . and that of Saturn almoſt ten Times 


VI. greater than that of the Earth from the 


A Sun. 


13. But it is not fo as to Mars. For 


Mars, hy the Diſtance of Mars from the Sun 


not a p- 


dear ſ being but (*) half as much again as 
bkewiſe. the Diſtance of the Earth from the | 

Sun, it follows that the Hemiſphere | 

of Mars, which is towards the Sun, 


will not always (ſo much as ſenfibly 
5 * to) be toward the Earth. In 


let T be the Place of the „ 


Earth in its Orbit T 8, and the Circle 
ABCD denote the Orbit of Mars, 
* evident, that Mars being in A or 


(that is, either in Conjunction $ 


bY or in Oppoſition to the Sun,) 
turns the ſame Face towards the 
Earth, as it does towards the Sun, | 
and ſo ſhines with a Full Orb. Buc =, 
in C or D the enlightened Face or | 
. Hemiſphere of Mars is not at all ſeen; | 
but Mars appears a little defective of 


Light, in that Part of it which is 1 


from the Sun, and ſo appears gib- 
bous. And thus we have ſolved at 


| leaſt the more remarkable Phanomena, | 


. 
— 


(*) That is, as 1 e. bo 10. 8 


both 


* — —— — - — 
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both of the inferiour and ſuperiour Pri- CH Ap. 
mary Planets. VI. 

It remains only to add ſomewhat WV 
concerning the ſecondary Planets, be- 14. 

ſides what has been ſaid of chem, Tr Sil 
Chap. 1. And the firſt Particular that pets 
leſerves Oblereurivit is this, that the Saur I 


ders E 
like Phenomena to thoſe which happen diplin, Ge. 


between the Earth and the Moon, hap- 


pen between Jupiter and Saturn, and 
their reſpective Satellites; foraſmuch as 


the ſaid Satellites are no other than ſo 
1 many Moons in reſpect ro their reſpec- 
tive primary Planet. Hence, whenever 
either primary Planet ſo comes between 
the Sun, and any one of its reſpective 
13 Satellites, as to hinder the Rays of the 
dun from falling upon it, it ſuffers an 
Eclipſe. And on the other hand, when- 
ever any Satelles comes fo between: the 
dun and its primary Planet, as to in- 
tercept che Sun's Rays from its Prima- 
ry, the ſaid Primary undergoes an E- 
2 cliple. 


The ſecond Particular wacky: of 15. 


Obſervation is the Pænomenon of Sa- O the 


Anni! us 07 


turn, which appears like an Annulus ante 
or Ring, encompaſſing Saturn, as is Saturn. 
3 Fig. 25. From the vari- 


8 % 
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Cn Ap. ous Poſition of this Annulus in reſpect 
VI. of the Sun and the Obſerver, (it being 
opaccus, like Saturn it ſelf, ) ariſes the 
ſeveral Phaſes of (what they call) the 
Anſct of Saturn, becauſe they appear 
like the two Handles of a Cup, or the 
like. And this is ſufficient ro our pre- 
ſent Deſign, concerning the inferiour 
and ſuperiour Planets, as alſo concern- 
ing the Satellites of Jupiter and Sa- 

HHFN, 


P. 
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| nomena of the fixed Stars. And theſe, The fed 


F821] 


CHAP. VII 
STARS. 


Aving neun how the Phenomena C 11 Ar. 5 
of the Sun, and Moon, and phe VII. 

netary Stars may be ſolved, we are to 9 
proceed next to the Solution of che P i 


P 


oe Nm 


— — = — — 
8 


not borrowing their Light from 1 


Sun, but ſhining with their own native Eclipſes. 
Lig rhe, are therefore not ſubject to any 
ſuch Deficiency of Light, as is called 
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an Ecliple. 

Ir is indeed obſerved of (x ) ſome of. 2. 
the fixed Stars, that they do for a cer- 7%" ſore 
tain Period appear, and then diſappear. r a zin 
Which Phenomena is ſuppoſed to ariſe 3 
from the ſaid Stars having ſome Maculæ ee 
or Spots, which move round them in : 
certain Periodical Times : as the Spots 
of our Sun are obſerved to move round 


(#) 8 ſuch Pe) Stars; ſee — Gregory's N 
A. Pipe and "Geors. Elem. Lib. 2, Prefs 30 
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84 Of the PHANOMENA 

CHaAP.it, Nay, it is thought, that the Spots 
VII. do ſometimes grow ſo great, as to quite 
cover the Star to which they belong, : 
| and ſo to make it diſappear altogether ; | 
and that this is the Reaſon, that ſeveral | 
fixed Stars obſerved by the Antients, 
are now not to be ſeen, And this Opi- 
nion is countenanced by the Obſerva- 

n tions that have been made, that ſome- 
times a whole Year together our Sun has 
ſhone with a more faint Light than at 
other Times ; this being ſuppoſed to be FF 


cauſed by the Spots of our Sun being t 

for that Time grown greater than Or- i & 

dinary. b 

- As to the fixed Stars appearing of 1 

of the 47 different Magnitudes or Bigneſs to us, i 

3 Jew - zethis is aſcribed vulgarly to their being ve 
* . 3 fixed really ſome bigger than others. But the N a 
S$rars. more learned in Aſtronomy refer this Þ fi 
apparent Difference of Magnitude only 0 

to their different Diſtances from us. ] ſti 


As this Difference of Diſtance is ſurhici- IN 
ent to make ſome appear bigger, ſome ſÞ 
leſſer; ſo the Diſtance of the neareſt to 
us being vaſtly great, hence our Senſe of | ( 
Viſion cannot diſcern the different Di- Þ 
ſtances, and conſequently they appear J Ye: 
E-. . all . in one and the Þ 
TTT 5 ſame 


— — rere 2 — — — > 


8 Tar. 
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fame concave Sphere. By Reaſon of Cn ap. 
their apparent different Magnitudes, they VII. 


are uſually diſtinguithed into fix Claſſes, 


being reſpectively called Stars of che 
Firſt, Second, &c. Magnitude. 

As to the Riſing, Setting, and Re- 4. 
volution of the fixed Stars round the The ſeem 


r 
Earth once in 24 Hours, it has been 1e 


5 Motion of 
above obſerved, that theſe Phenomena the fixed 


may be ſolved by the diurnal Revolu- . 


tion of the Earth round its own Axis. 
But beſides this apparent diurnal Mo- 
tion, from Eaſt to Weſt, the fixed Stars 
fem to have another Motion, where- 
by they ſeem to move very flowly from 
Weſt to Eaſt, or according to the Se- 
ries of the Signs. | This Motion is fo 


very ſlow, that it is computed to require 


about 25 or 26 thouſand Years for the 
fixed Stars to ſeem carried thereby | 
round the Heavens ; whence it is 
ſtiled 605 Annus 1 or the 1 


Au - - 


— . : u 8 » 


(*) It is alſo tiled Annus Platonicus, becauſe the Pla- - 


| oniſts teach, that every ſuch Period Things are reſtored 


to the ſame State and Condition, as s they were ſo many 
Tears afore. x | | | 


G4 


* 

1 

0 „ 
1 

& 

Bo 

1 
\ 

! 
| 
"| 
' 
a0) 
* 

W. * 
VT 
- r 

_ 

* 
=. 
1 4 
= 
MY 
+: 
* 
1 
n 
j 
"v4 

4 \ ar 

1 

* WW 

"ey 

Tx 
ll 
14; 

* 


4 
U 
} 
' 
20 
0 
1 
' 
1 
FR 
# 
* 
15 
ber” 
14 
, . 
} * 
1 
x 


— — 
n 


3% 
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VII. 


O the PHANOMENA 
This Motion is commonly eſteemed as 
the real proper Motion of the fixed Stars. 


OY Bur the more learned in Aſtronomy con- 


The per 
Motion of 
the fixed. 

Stars, not 
Real, but 

0n!y Appa- 
rent; and 
 wh:uce it 


ariſes. 


ceive the fixed Stars to have no ſuch real 
Motion, as for other Reaſons, ſo parti- 
cularly for 5 88 v72, becauſe the ſaid 
Motion of all the fixed Stars may be 
more ſimply, and compendioully ſolved, 
by the bare changing of the Places of 


the Equinoctial Points. For it comes to 
the ſame, whether we ſuppoſe the Equi- 


nocli Points to be unmoveable, and 


the fixed Stars to move forward accord- 
| ing to the Series of the Signs 10 the 


fixed Stars to be unmoveable, and the 


Equi noctial Points to be moved back- 


| ward, or contrary to the Series of the | 


Signs. What has pow ſaid, 1s illuſtra- | 


ted, Fi g. 26, where v & M repre- 
ſent the. Orbir of Ne Park about the 
Sun, AEBQ the Earth it ſelf, yy and 2. 


the two Equinceial Points for any one 


Year. The Earth moving forward a- 


gain from = turough v towards Y, the 
. Plane of the Terreſtrial Equator being 


produced, will pas thro' the Sun (Yat 


\. 
—_ — ; 
N —  —————— 


(. Nee, That theſe (4p b J land for the f 


prick's V and 2 in the Fi iure, the Types of wal ch 


could not be bad! in Time. 


IV. be- 
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[V,] before that the Center of the Earth C x AP, 
comes to y. And in like manner, the VII. 
Earth moving forward from chrough V 
S to a, the Plane of her Equator be- 
ing produced, will paſs through the 
Sun at [=], before that the Center of 

the Earth comes to *. But the Equi- 

non will be then, when the Sun is 
found in the Plane of the Terreſtrial E- 
guator; and thoſe Points of the Eclip- 
tick are rightly eſteemed the Equinoctial 
Points, wherein the Sun is ſeen at the 
two Equinoxes. Whereas, therefore, 

and . were the Equinoctial Points 

the laſt Vear, the next Vear [V] and 
_ _ will be the Eqitinoctial Points; and 
do the Ezuinoctial Points will go back- 

1785 wards, conſidered as to ſeveral Years. 
And by this Change of the Equinoctial 


' 1 Points, a fixed Star that keeps its Place 
at that Point of the Eclipticł, which is 
denoted by Y, and where afore was 


the vernal Fiquinetial Point, will now 
ſeem to be moved forward from the 
» | vernal Eguinoctial Point to [V] as much 
as the interval Y [.]! Wherefore, this 
being the moſt Simple, and conſequent- 
ly moſt natural Way of ſolving the 
"= Oo. Phanomenon we are ſpeaking of, it is ge- 
= þ G4: © erally 
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Cn ap.nerally embraced now a-days. And not 


VII. 


only ſo, but it is alſo (*) mathemari- 


wwe cally demonſtrated, for what Reaſons 


the Equinoctial Points do thus move 


backward, or the Equator every Year 
croſſes the Ecliptick a little ſooner or 

ſorwarder than it did the laſt Year. 
Whence that which is commonly Oe 


the proper Motion of the fixed Stars, 


"IE 
Conſtellations, whereto the more re- 
mar ckab le of the fixed Stars are redu- 


The le de- 

| rl Con- 
ſtellatio fig, 
70 ic 5 
the more 
Frm IF” a 
vie Rx 2% 
Sa are 
reduced. 


now a-days ſtiled by the learned in Altro- 
nomy, the Praccſſion or Anticipation of = 


the Equinettial Points. 


It remains only to ſet down the 


ced. It has been ſhewn already, what 
are the twelve Conſtellations or Signs, 


whereby are comprehended the fixed 


Stars that lie in the Zodiac. In reſpect 
of which, the other Conſtellations are 


diſtinguiſhed into northern or ſouthern. 
The e ARES Conſtellations firſt diſtin- 


guiſhed by the Antients, are he little 


Bear: the great Bear (or Charles-wain,) 
the Dragon, Lepheus, Bootes, the nor- 
 thern Crown, Hercules, the Harp, (or 

oy it is ſtiled by f ſome, che Hultur Fagens,) 


1 — — 


(* See Dr. Gregory's Aſtron. Lib . 1, Prop, 6 4 


the 
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the Swan, Caſiopeia, Perſeus, Andro- Cn av. 
meda, che northern Triangle, the Cha- VII. 

rioteer, the great Horſe or Pegaſus, the 
little Horſe, the Dolphin, the Arrow, 
the Eagle, Serpentarius, the Serpent. 
To theſe 21 northern Conſtellations 
were afterwards added the Conſtellations 
of Antinous, Berenices Hair, and (by 
us Engliſh) Charles s Heart. The ſouth- 
ern Conſtellations known to the An- 
| tients are the Whale, Eridanus, the 
Hare, Orion, the greater Dog, the leſſer 
Dog, the Ship, the Hydra, the Crater 
or two-handed-Por, 1 Neven or Crow, 
the Centaur, the Wolf, the Altar, the 
ſouthern Crown, the ſouthern Fiſh, To 
theſe 15 are not long ſince added 12 
: Conſtellations, made up of the fixed 
Stars about the ſouth Pole, and not vi- 
ſible to us, vig. the Phenix, the Crane, 
the Indian, the Peacock, the Apus, the 
| ſouthern Triangle, the Fly, the Cham _ 
leon, the flying Fiſh, the Toucan or A- 
merican Gooſe, the Ahe, the Dorado, 
and the Royal Oak. 15 
. Beſides theſe Conftellations there ap- 5. 
pears in the Heavens a certain Tract, of the 
which goes quite round the Heavens, 9 5 


and from its e to be of a milky. 
T ; White- 
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90 Of the PHENOMENA, Sc. 
' Cn ap, Whiteneſs, is called Vie (% Lactea, or 
VII. the milky Way. It is now, by the Help 
WY of Teleſcopes, diſcovered to be no o- 
ther than an innumerable Multitude of 
little faxed Stars. 
Such fixed Stars as belong not to this 


of the r. Milky Way, nor to any of the Con- 
ed Stars, ſtellations, are called ſnformes, as not 


called In- 
mpeg being yet reduced to any Form or I- 
mamage, as the Conſtellations are. And 
ſo much for the fixed Stars 
(9 It is for the like Reſon called Galaxia by the 5 
Greeks. | 


„ OHAP. 


[ 97 ] 


CHAP. VIII. 


Of the PH NOMEN A of COMETS, 


"HERE remains now only the Cn av, 

Phenomena of Comets to be fol- VIII. 
ved, which are ſpoken of laſt, becauſe YN 
there are not yet ſuch Diſcoveries made, I. 
as afford the like Degree of Certainty Comets, | 
in the Solution of the Phenomena of e if mth, 
Comets, as there is in ſolving the Pha- lat Place, 
nomena of the other Celeſtial Lights; 
as alſo becauſe it is not known yet, 
a rg Comets belong only to this 
Solar Syſtem, or whether they 
5 3 not alſo paſs into other of the 
Mundane Syſtems, which have the 
fixed Stars for rheir ſeveral Oy 
Suns. 
Jt 18 ſuppoſed M's probable | by . 
the Learned in Aſtronomy, that they comers 
move in ſome conick Section, whichνν'to 
has the Sun in one of its Focus 8. "For jime co: 
this Sort of Orbit is found beſt . Sec- 
agree to the Obſervations that have“ x 
been made concerning the Motion of 
Comets. Some indeed have formerly 


: en, 


Of the PHENOMENA 


Cnay, thought, that they move in right 
VIII. Lines; and ſome Calculations that have 
been made” concerning their Motion, 


have agreed well enough to this Hypo- 
theſis. But then it is to be noted, that 
this will hold the ſame, although Co- 
mets move in a conick Section, if ſo 
be the Obſervations be made in that 
Part of their Orbits, which comes very 
near to a right Line. Let AP VB C in 
Fig. 27, be a conick Section very ec- 
centrical, and let one of its Focus's be 
8 the Center of the Sun. It may be, 


that the Comet may be obſerved, whilſt 


it is moving along the Part AP of its 
Orbit; and the reſt of the Time, 
- whilſt it moves from P through VB 
to C, it may be hid from us by the 
Rays of the Sun. Or the Comet may 
be ſo hid from us, whilſt it moves 
along APVB, and may be then ob- 
| ſerved, when 'tis come to B, as it is 


about to deſcribe the Line B C. "And - 


in both theſe Caſes, the Line deſcri- 
bed by the Comet will not be ſenſibly 
different from a Right, Moreover, 
the Comet being obſerved in A P 
his Deſcent towards the Sun, and 
then drawing daily nearer to the Sun, 


and 
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and after that lying hid for ſomeCnay. 
Time under the Sun's Rays, and at VIII. 
Length getting again out of the Sun's WD. 
Rays on the other Side of the Sun; 
hence it comes to paſs, that one and 
the ſame Comet is looked upon to be 
two different Ones, which both move 
only in right Lines, vi. one in AP, 
the other in BC. Whereas in reality 
it may be all the while one and the 
ſame Comet, whoſe Trajectory (or 
Line, which it deſcribes by its Mo- 
tion) if conſidered together, both as 
to its Deſcent toward the Sun, and 
alſo as to its Aſcent from the Sun, 
will hence be found to be no other 
than a conick Section, as Was afore laid 
down. 
Of the three conick Sections, TY El. 3. 
I p15 is found moſt agreeable to the Mo- Come 
tions (as of the Planets, fo allo) Se 


10VC In 


Comets. And it can be. no other, if char conitk 


Comets be Bodies of a laſting Subiflance 2550 5 4 70 
as are the Planets, and like theſe have 2 on 
a Periodical Morion round the Sun. If Epi, 
Comets have not ſuch a Periodical Mo- 

tion, chen their Trajectory is Paraboli- 
e or Hyperbolical. 


Some 
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CAP. Some Comets move like the Planets, 
VIII. from Weſt to Eaſt; ſome from Eaſt to 


| WY Wet ; others from North to South, and 


others laſtly from South to North. And 


1 55 their Orbits as to Greatneſs, Situation, 


0145 Moti- 
ens, Sc. and Inclination, as well in Reſpect to 


of Comets. one another, as to the Orbits of the 
Planets, are various and different. 
Laſtly, A Comet does viſibly conſiſt 


Comet: of two Parts, one called the Head, the 


conſis of other called the Tail, The Head is the 


Iwo Pare: 


an Head Solid Body of the Comet, and is opa- 
_ #udTail. cous, as appears from the Shadow it 


caſts. The Tail is conceived by the 
Learned to be no other than a thin Va- 
pour ariſing from the Head by Heat. 
Namely, whilſt the Comet is deſcend- 


ing to its Perihelium, thoſe Vapours 


| which had afore ſertled on it, when it 
Was in the Regions remoteſt from the 
Sun, being now rarefied by the Heat of 
the Sun do aſcend, 7z. e. fly off that Way 
which is from the Sun. Hence it comes 
to paſs, that the Tail of a Comet grows 
greater and greater, as the Comet ap- 
proaches nearer and nearer to its Peri- 
helium; and on the other hand, the Tail 
grows leſs and leſs, as the Comet goes 
further and fur cher from the Sun; and 

conſe- 
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conſequently the Tail is greateſt and Cu ay. 
moſt ſhining, preſently after the Co- VIII. 
met has been moſt heated in its Peri- 
helium. And thus it has been ſhewn, 
how the more remarkable Phenomena 
of the Celeſtial Bodies may be ſolved 
or explained according to the Coperni- 
can Hypotheſis, 1 
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IX. 


1 


The Cele. 
ſtial Phæ- 


nomena 
are redbre- 
ſented by 
artificial 
Machines, 


the chief 


whereof ts 


the Globe 


or 3 


[96] 


CHAP. IX. 


4 7 Deſcription of the Celeſtial ( and | allo 
. Gros) 


| N the foregoing Chapters, the Ce- 


leſtial Phenomena have been treat- 


UV of, as conſidered in themſelves, I 


proceed now to treat of them, as' 
they are repreſented by artificial 
Inſtruments and Machines, among 
which the chief is the Sphere or 
Globe. 

The Word Sphere we borrow from 
the Greek Language, as we do the 
Word ON TIO the Latin; each 
Word, in its reſpective Language, 


The 22 5 anſwering one to the other, and de- 


of the 
Words, 


Globe. 


Point, 


one to the other. 
Sphere is now a- days commonly uſed 
to denote a Machine ſomewhat diffe- 
rent from a Globe, 


noting a round Body, that is, accord- 


Sphere and ing to the Mathematical Definition 


thereof, a Body from whoſe inmoſt 
called its Center, all right 
Lines drawn to its Surface are equal 


But the Word 


and more pe- 
culiarly 


5 
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culiarly ſtiled an Armillary © Sphere CAP. 
foraſmuch as it does not conſiſt of a IX. 
round continued Surface, but only of (4 
ſome Circles duly placed rogether, 

and fancied ro reſemble Armille, i. e. 
Bracelets. 

The Sphere and Globe are made to 3. 
repreſent principally ſuch Phenomena, Spherical 
as ariſe from the Diurnal Motion. En 55 
Whence that Part of Aſtronomy, which vom, 
treats of the Diurnal Motion, is fre- 5 
quently ſtiled (*) Spherical Ajlronomy, te. 

or the Doctrine of the Sphere. In like 
manner, the other Part of Aſtronomy, 
which creats of the annual and pro- 
per Motion, is ſtiled Theorical Aſtro- 
nomy, from the Schemes or (as it is 
ſaid ) little Paper Machines, formerly 
made to illuſtrate che (+) Theory of 
the ſaid proper Motion, and thence 
called Theoricæ. 
There are Spheres made agreeable 4. 
to the Copernican Hypothelis, and 4e. 
others made agrecable ro the vulgar w_ 


tial Globe, 
. )* 


PLD 3 RE 2 — 3 uſeful in 


Aſtrono iy. 


(59 This LY hs the firſt part in commen Aſtrono ni 

80 Treatiſes, and Theorical Aſtronomy the ſecon Part. 
(+) It is originally {a Greek Word, denoting 8 pe ula- 

ion or Conte plarien. 


II „ 
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Car. or Ptolemaick Hypotheſis. But the 
IX. former Sort being very coſtly, and 
the latter Sort being not of ſo general 


Uſe (even in their own Way, or ac- 


: cording to the Pfolemaick Hypotheſis ) 


as the Artificial Celeſtial Globe, hence 
this is moſt commonly made uſe of 10 


illuſtrate to young Students the Cele- 


ſtial Phenomena. And when they have 


been once ſer right as to the true Syl- 
tem of the World, and the true 
Cauſes of the ſaid Phenomena, by ha- 
ving had the Copernican Hypotheſis 


explained to them; then it is allow- 
able for them to make Uſe of the com- 


mon Celeſtial Globe, though it repre- 


ſents the Celeſtial Phenomena, not 


according to their real Nature, but 
only according to their Appearances: 


b5 . 
On « c- 
count of 
fu. 5115 


1 oraſmuch as it is convenient, not to 


{ay neceilary, in common Diſcourſe to 
talk of the celeſtial Phanomena accord- 
Ing to the common Notions of them, 
7. 5 according to their Appearance to 


our Senſes, from which the Vulgar de- 
rive their Notions. 


On theſe Conſiderations, having in 


the eight foregoing Chapters of this 


Treatiſe explained the real Nature and 


/ fubneſs, Cauſes of the Celeſtial Phenomens, | | 


ſhall 


the Cel 


8 
f 
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| ſhall in the curl maining Part of this Trea-'C n av. 
tiſe ſhew, how the ſaid Phenomena are IX. 


Tepreſented by the Celeſtial Globe, as to 


their Appearance to our Senſe. And %% Give 


therefore I ſhall firſt ( in this Chapter ) neat, 


deſcribe the artificial Celeſtial Globe, % f, E 


and then ( in the following Chapter + ons 


ſhew the Uſe thereof. 


Among the ſeveral Circles belonging 6. 


to the celeſtial Globe, I ſhall begin of +: Ho- 
with the Horizon; foraſmuch as the ar- n of 


the Cele- 


tificial Horizon is the outermoſt Circle fil Globe. 
of the artificial Globe, and that which 


encloſes and upholds all the reſt of the 


| ſaid Globe. 


It has been (*) afore obſerved i in ſhort 7. 


that the Horizon is fo called, as being 2“ Hoi. 


Lon f wo 


that Circle which bounds the Sight. /o!4, Sen- 
To which it is further to be added here, e and 


that the Horizon is diſtinguiſhed by. © wo 


Aſtronomers into the Jenſil ible and the ra. 


 fronal Horizon. 5 


For a right and clear 1 8. 


of the ſenſible Horizon, it mult be cal- The ſenſi- 
led to Mind, that the Sight, if not hin- bie Hor 


zon, what, 


dered, Lama it ſelf TOY may Wah and why ſo 


called. 


* 8 : 3 — * 83 


(*) Chap, 2. Sed. 2. 
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Hence () it comes to paſs, that, when 
we ſtand upon the Surface of the Earth, 


UV and the Eye has a free View all round, 


FT % 


ſo much of the Heavens as is ſeen, ap- 


Pears to us under the Figure of a con- 


cave Spherical Surface, reaching to the 


Surface of the Earth. The ſeeming In- 


terſection or Meeting of the Surface of 


: the Earth with the fore- mentioned con- 


cave ſpherical Surface of the Heavens, 
being continued every Way round che 


Eye, repreſents a Circle, which is cal- 
led (by a Greek Word) the Horigon, 
becauſe it bounds the Sight, and di- 
vides the ſeen Part of the Heavens from 
the unſeen; and it is particularly ſtiled 


the ſenfble Horizon, becauſe it does thus 


9. 


| The ratios 


nal Hort 


2 on, what, 
and why jo 
called. 


actually fall under our Senſe of Viſion, 
when the Eye has a (+) free View. 
The rational Horizon is fo called, 
becauſe: it falls not under our Senſe 
of Viſion, but is only to be conceived 
by our Reaſon. For hereby is deno- 
ted that Horizon, which would bound | 


(*) See this illuſtrated, Fig. 1. of my Optics. 
| 05 Hence it is obſervable, that every Horizon that 
aftuajly bounds the Sg. is not FEE the ſenlibie 
Horizon. ü 


the 


on, and its reſpective rational Horizon, 
are always parallel one to the other, and 
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the Sight ſuppoſing the Earth biſected, Cnar. 


and one Half of it removed, and che „ 


Spectator placed on the Center of the WWW 


Earth. What has been ſaid of each 


Horizon, is illuſtrated Fig. 28, where 


the greater Circle denotes the Heavens ; 


the little Circle, the Earth; the Line 
drawn through P, the ſenſible Horigon; 


the other Line the Rational. Whence 
is alſo evident, that the ſenſible Hori- 


that their mutual Diſtance is the Semi- 


diameter of the Earth. 


Now the whole Earth being but as 10 


a Point in reſpect of that vaſtly diſ- The Earth 
tant Sphere, wherein the fixed Stars As 


Point in 


ſeem to be all placed ; hence the Diſ- reſpet of 


© tance between the ck and ſen- sphere 
| of the fixed 


ſible Horizon, being no more than the ste 
Semi-diameter of the Earth, makes 


no ſenſible or conſiderable Difference 
as to the Phenomena of the fired 


Stars. | 1 


But the Diſtance between the rati- 11. 
onal and ſenſible Horizon, bears a con- e Fa. 


rallax of 


ſiderable Proportion to the Diſtance he Cel. 
of the other celeſtial Lights from fia List. 
the Earth, and conſequently makes 
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— 7” . — — FP wth. . 
„c ĩͤ = x —— 
. * - — "> — yg * > 2 : : 
— 5 4X 01 ow” Lg 5 __ 3 3 
oy D — SEES — — < E wer HS een” i DL 


EB rr: 
a ea. =. 


| 
| 
i. 
[ 
| 
; 
5 
' 


3 
4 
1 
4 
4 

* 

9 

of 

* 
+. 
N. 
XL 
kt! 
us 
* 


———— di th, eat, 2 


—— — 


— — — 


r ⁰ ¹mꝛmꝛ ß e ̃]7 . 


— ͤ —́üb᷑ nn —— —— — 
* 
— 


—— — — — 


— — 


1 

3 

1 

b 

| 

f 

1 

i} 
: 
i 
: 


— . — —— 


2 — - 
8 > 4 1 IS — > dan 4 "=> < * 
— - * * * 
— ———— — ——— —— — — —— o — * 15 * 
— — — — — * * — 
- „ — 2 — 
p — — cw. — 04. — — — 1— "= — > 4 


- 1 * — — 2 
_ —— 7 1 » 
- ws S j 
BY — — — — — 
- * a * — — — 
— —— — to no cn-ie 
— — _ 


2 ＋— 


1 dt — - 


Of the Celeſtial GLoBe, Ge. 


ena. contiderable Difference as to the (*) 
IX. Places of theſe other celeſtial Lights, 


UV which are between the Earth and the | 


fixed Stars. This is alſo illuſtrated, 


Fig. 28, where the outermoſt Semicir- 
cle repreſents half the Sphere of the 
fixed Stars; the other two Semi- circles 
ee the Hal ves of the Orb:ts of 


any two celeſtial Lights between the 
Earth and the fixed Stars; and the lit- 


tle Circle about the common Center 
of the forementioned Semi- circles re- 


preſents the Earth. The Lines drawn 


from P (the Place of the Spectator) 


on the Surface of the Earth, through 


the Centers of the Celeſtial Lights M 
and 8, to the Sphere of the fixed Stars, 


do there: denote the apparent Places 


of the ſaid celeſtial Lights; and the 


other Lines drawn from the Center of 


the Earth, through the Centers of 


M and S, to the Sphere of the fixed 1 
Stars, do there denote. (what are . 


* 


C * — — — — — 


1 ») Here mult be remembred what js ſaid, Chap. 3 
Sect 15. viz. That that Point or Part of the Sphere "= 
the fixed Stars, between which and the Spectator any 
other of the Celeſtial Lights appears to be, is counted. 
che e Place of the {aid Ccleſtial L gut. 
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Whence may be learned, the Reaſon 


of thus taking Notice of the Rational 
Horizon, foraſmuch as Fhat is eſteemed = 
by Aſtronomers, the true Place of a 

Phenomenon, (where it would be ſeen 


103 
led) the true Places of M and S. CHAP. 


. 
. 
7 


to a Spectator placed on the Center 


of the Earth, i. e. where) it is with 


reſpe& to the rational Horizon, Thus 


T is the true Place of M and 8, A the 
apparent Place of each. The Difference 
between the true and apparent Place 
(which are always in the ſame ver- 
tical Circle) of any celeſtial Light 
or Phenomenon, is called its (*) Pa- 

B F ͤͤũ T 


nine 


Y *) It is a Greek Word fgnifying a 7 ariation or Dif- 


ference. It ſeeming too long a Digreſſion to inſert into 
the Body of this Chapter an Explication of the Parallax, 
and on the other hand, the Parallax ſeeming a Particu- 


lar too material to be only mentioned, Ijudged it beſt to 


adjoin here by way of Note, what ſeems requiſite to be 
ſaid of it. The Parallax then may be conlidered, ei- 
ther with reſpect to different Celeſtial Lights, or the 
ſame, In the former Reſpect, the Parallax is greater or 
leſſer, as the Celeſtial Lights are leſs or;more diſtant from 
the Earth. Thus Fig. 28, the Parallax TA of M, is 

.greater than the Parallax TA of S. And hence the 

Moon haz the greateſt Parallax, as being neateſt of 6 
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preſents 
princtpaily 


the ratio- 
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ZON, 
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Havinz ſhewn the Difference be- 
tween the ſenſible and rational Hor:- 
von, and withal taken Notice, that it 


is the rational Horizon, which is prin- 


cipally regarded by Afironomers, it is 


next to be obſerved, thar accordingly 
it is the rational Horizon, which is 


| principally 


— 


the Celeſtial Lights to the Earth. In reſpect of the ſame 


Celeſtial Light, its greateſt Parallax is at the Horizon. 
and as the Celeſtial Light aſcends higher and higher above 


the Horizen, to its Parallax continually decreaſes, till ir 


quite ceaſes in the Zenith or Vertical Point. For there 


he two Lines which mark out the apparent and true 


Place, do fall in together, as is evident from Fig. 28. 


What more ſeems requilite to be here obſerved, is the 


Angle made by the meeting of the two Lines juſt men- 


tioned in the Center of the Celeſtial Light, is called the 
Parallathical Angle, or the Angle of the Parallax, and by 
it the Parallax is meaſuted; as alſo that che apparent 


Place is always lower or nearer to the Horizon, than the 


true Place. Whence the Parallax has a quite contrary 
Effect to Refradion; toraſmuch as this cauſes a Pheno- | 
enon to appear higher, or more above the Horizon than 


really it is. Thus in Fig. 29, let T denote the Earth, 


iurrounded with the Atmoſphere AED; 8 ſome Star, 


and © the Spectator on the Surface of the Earth. Were 


there no Atmoſphere, or were it of an equal Thickneſs 


- with the Aher, the Rays of Light would come di- 
_ rectly or in a right Line from S to O. But the Rays, 


when they have paſſed through the ther SQ, entring 


at A into the Atwoſphere, which is thicker than the 


iber, hereby is refracted (i. e. as it were broken) and 


bent towards the right Line OP, which is perpendicu- 


Har to the Surface of the Atmoſphere at A. And becauſe 


it 
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principally repreſented by the artif- CH ap. 
cial Horizon of the Globe; which IX. 
therefore is (or at leaſt ought to be) 

ſo placed, as to divide the Globe it 

ſelf exactly into two Hemiſpheres or 

equal Parts. But here it is to be re- 


it is likely, that the Atmoſphere it ſelf is not all along, 
from the ther to the Earth, of an equa] Thickneſs, 
but is thicker, as it is nearer to the Earth; hence a Ray 
coming trom the Star S will be refracted. not only at 
A, but alſo at other Points within the Atmoſphere, (as 
at B, C, &:.) and at each of theſe Points will be re 
fracted the ſame Way, vi x. toward T. But of the Ray 
AB CO, it is only the laſt Part CO, which affects the 
Eye; and therefore the Eye ſees the Star at . and con- 
ſequently much higher, or much more above the Ho- 
rizon O H, than really it is. But Refraction (as well 
as Parallax) is greater, when the Phenomenon is near- 
er to the Hor:zon; and as the Phenomenon aſcends high- 
er, it continually decreaſes, and quite ceaſes in the 
Zenith. To Reiraction it is attributed, that the dun 
and Moon appear of an Oval Figure near the Horizon. 
For the upper Rim of the Sun and Moon appearing 2 
little higher, and the lower Rim a great deal higher 
than it really is, hence this will ſeem to be nearer to that 
than it really is; and ſo the erect or vertical Diameter 
of either Luminary will ſeem contracted, while the 
tranverſe or horizontal undergoes no ſuch Contraction, 
foraſmuch as its Extremities are alike elevated by Re- 
fraction. Tis alſo to the Refraction of the Sun's Rays 
to the Atmoſphere, that the Crepuſculum or Twilight is 
_ owing ; for otherwiſe, as ſoon as the Sun is ſet, it 
2 be preſently quite Dark. By Refraction alſo the 
Fun and Moon appear above the Horizon, when their 
| _ Bodies are ſomewhat under the Horixan 
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Cn Ap. marked, that although the whole 


IX. broad wooden Circle, which encom- 
LUN paſſes the reſt of the Globe, may 


13. 


f ſible. 


ſometimes be called the Horizon of 
the Globe, yet properly and ſtrictly 


it is only che inner Rim or Edge of 


the upper Surface of the ſaid broad 


wooden Circle, that is the Horizon of 
the Globe, and (*) repreſents the 


true Horizon, whether Rational or Sen- 


For the eie of the Altitude 


of Almi- or Depreſſion of any Phenomenon, (i. e. 


cantars, 
the Zenith 
and Nadir. rigon,) here are conceived Circles to 


run parallel to the Horizon through 
every Point of the Globe; which (as 
is illuſtrated, Fig. 30,) grow leſs and | 
leſs on each Side of the Horizon, as 
they are more remote from it, and at 
length End in two Points. One of 
theſe Points being always over the Ver- 


its Diſtance above or below the Ho- 


— 


2 18 The Horizon (as i is above obſerved): is that Circle, 


t. e. that Circular Line, wherein the Surface of the 


Heavens and the Surface of the Earth interſect, or are 


conceived to interſet, one the other. But a circular 
Line has only a circular Length, no Breadth, nor Thick- 
neſs. And theretore it is properly the inner Edge of 


the upper Surface of the broad wooden Circle, which 


is the artificial Horizon of the Globe. 
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tex, or Head of the Spectator, is there- Cu Ap. 
fore called the vertical Point, or by a IX. 
ſingle Arabick Word, the Zenith. The (NN 
other Point, which is diametrically op- 
poſite to the former, is called by an A- 
rabick Word, the Nadir. The Zenit) 

is repreſented, Fig. 30, by the Point 

Z, the Nadir by the Point N. The 
fore-mentioned Palle Circles between 
the Horizon and the Zenith or Nadir, 

are called from their Uſe, Circles or 


Parallels of Altitude, and by an Ar avick 


Word, Almicantars. 


For denoting what Point of the 14. 


Horizon any Phenomenon is in, or is Of 
muth's cr 


at leaſt to be referred to, -there are vertical 
1 conceived alſo Circles croſſing every cles. 
Point of the Horizon at right Angles, 


and all crofling one another in the Ze- 

nith and Nadir. And from their com- 
mon Interſection being thus in the Ze- 

nith or vertical Point, they are ſtiled 
vertical Circles, or by an Arabick Word, 
Azimuths. 7 Theſe are alſo illuſtrated, 
oO. 1 

Among the Points of the ria 5 

there are four, which are called the 9 the jour 5 

Cardinal (i. e. Principal) Points, and Factor 


are e diſtinguiſhed by the Names of the the Hori 
E . 20n. 


— 
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CH ar. Eaſt, Weſt, North, and South Points. 
IX. The eaſt and weſt Points of every Ho- 
A 7120n are thoſe, wherein the Sun riſes 


Or: 
Of the 
prime 
Vertical 
and Meri- 
Gian. 


and ſets, when he is in the Equinoeti- 
al. The other two are each go De- 
erees diſtant from the former, one to- 
wards the north Pole, and thence called 
the north Point; the other toward the 


ſouth Pole, and thence called the ſouth | 


Rn 
| Among the vertical Circles,” thoſe 


two are of ſpecial Note, which paſs 
through the Cardinal Points of the 


Horizon. That which paſſes through 
the eaſt and weſt Points is called the 


prime Vertical; the other which paſſes - 
through the north and ſouth Points 
is ſtiled the Meridian, becauſe every 
Day, when the Sun comes to that 
Circle, it is then Meridies or Mid-day 
within that Horizon. When any Ce- 
leſtial Light is riſen, it aſcends till 
higher and higher, till it comes to the 
Meridian; and as ſoon as it has 
croſſed that, it begins to deſcend loõw- 
er and lower. Hence, when it is at 
17 Meridian, it is ſaid to culminate, 


to be at its Culmen or Top- 


beight Tor - that Day, ) and ſuch its 


greateft : 
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greateſt Height is therefore called its me-Cn AP. 
ridian Altitude. „ 


As the Horizon divides the World WW 


into an upper and lower ( or viſible 17. 
and inviſible ) Hemiſphere ; ſo the Me- Leupper 
ridian divides the World into an eaſt- eaſtern and 
ern and weſtern Hemiſphere ; ; the for- 2 
mer being ſo called, becauſe it is that ef 
wherein the celeſtial Lights do rife ; wha. 
the other, becauſe it 1s chat wherein 

they ſet. 


Though the 1 hon. Stele. 18. 


which is immediately upheld by the 4% Meri- 


dian of 


Horizon at its north and ſouth Points, the Globe, 


be frequently called in groſs the Me- wha 
ridian of the Globe; yet properly and 
ſtrictly ſpeaking, the artificial Meridian 

is only the graduated Edge of the laid 

braſs Circle. 

The Meridian is the only e 
Cleats which is diſtinctly repreſenteddf 5 
on the Globe. As for all the reſt, ae 
they are repreſented in Part by the tude. 
Quadrant of Altitude reſpectively ap- 

plied to the Body of the Globe, from 

the Zenith to the Horizon, It is a 

long narrow Strip of Braſs, made 
thin, that it might be pliant to the 
Body of the Globe; and made to 
reach from the Zenith to the Horizon, 155 


5 1 


and lower, 
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CHAP. 
IX. 


20. 
Of the 
Axis, and 
Poles of 
the World, 
in the arti- 


Fial Olo be. 


A. 
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ſo much of it as is contained between 
the Zenith and Horizon, being divided 


P into go Degrees, as being juſt equal to 


the fourth Part of the Circumference 


of the Globe; whence it takes the Name 
of the Quadrant, being peculiarly ſtiled 
the Quadrant of Altitude, from its Uſe 


in taking the Altitude of any Point of 


the Globe. And as the Strip of Braſs 
ſo called does by its Length from the 
Zenith to the Horizon, repreſent the 
fourth Part of a vertical Circle ; ſo be- 
ing rightly faſtned on Top at the Ze- 

ith, and, then moved round the Body 


of the Globe, by ſuch its Motion, the 
ſeveral Points thereof will repreſent the 


ſeveral Almicantars between the Zenith 


and Horizon. 1 
Within the braſs Circle called the Me- 


_ ridian of the Globe, hangs the Body of 


the Globe, being upheld by two Iron 
(as i it were) Pins faſtened to the Meridi- 
an, the Body of the Globe being made 
to turn round upon theſe two Pins, 


which therefore repreſent the two Poles | 


of the Equator, or (as they are otherwiſe 


5 of the £2 World ; chat 3 the 


( They are ft called, becky all the Wer C, but 


| the Ear: a, lcems to turn round upon them. 


© —— little | 


© f- ww 


- G o 
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little Bear on the Surface of the Globe, Cn AP. 


repreſenting the Arctick or north Pole; IX. 
and the other, the Antarctick or ſouth D 


Pole. The Piece of Iron paſſing thro* 
the Center of the Globe, and of which 


the two Irons Pins afore-mentioned are 


the Extremities, repreſents the Axis of 

the World, 
From what has been above faid, 21. 

(Chap. III. Se#. 5. J it obvious, Of the E- 


that the Equator of the Celeſtial 9995, 


Ecliptick, 


Globe is the great Circle, drawn on wo Tro- 
the Surface of the Globe in the very % 


polar Cir- 


Middle between the two Poles already cles o — 
mentioned; as alſo, that the great * 

Circle, which croſſes obliquely the 
faid Equator, is the Ecliptick of the 


ial 
Globe, | 


Globe; and that the two lefler Cir- 


cles, which the ſaid Ecliptick touches 
at its greateſt Declination ( northward 
or ſouthward) from the Equator, are 
the two Tropricks of the Globe; that 
on the north Side of the Equator, the 


Tropic of Cancer; that on the ſouth 


Side, the Tropick of Capricorn; laſtly, 
that the two leſſer Circles drawn on 
the Surface of the Globe at the ſame 
Diſtance ( viz. 234 Degr ces) from 
each Pole of the Equator, as: the Tro- 


picks = 


* 
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CHAP.picks are from the Equator it ſelf, are 


XI. the polar Circles of the Globe; that 


> about the Arctick or north N the 


Arctic, Circle; that about the Antar- : 
Rick or ſouth Pole, the Antarctic 


Cirole. 
2 = 


the Hari You, that the eaſt and weſt Points of 


zon. any Horizon are thoſe, where the Sun 
riſes and ſets when he is in the Equa- 
tor; and whereas alſo it is then equal 

Day and Night all over the World; it 
hence follows, that the artificial Equa- 


tor in any due Poſition of the Globe, 


muſt cut the Horizon exactly in its eaſt 


and weſt Points; and there cut it ſo, as 


to be equally divided by the Horizon 
into two Parts, one half being above 


the Horizon, the other below. And by 
theſe Particulars it may be further pro- 
ved, whether a Globe is truly made. 


1 The Poſition of the Eguator to the 
The Pojition Horizon, is in general three-fold. For 
of the E- the Equator cuts the Horizon, either at 


quator to 


the Hori- right Angles, or at oblique Angles, or 


, fo three. eite it is Parallel to che Horizon, 


In reference to the Equator, it is here 
He Equa- to be added, that whereas it has been 


tor always mY 
biletted by afore in this Chapter, Sect. 15, obſer- 


Such 
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which is the ſame, upon the terreſtrial) 


Equator, their Horizon is croſſed by 'FYWy 
the Fguator, and conſequently by al 
its Parallels at right Angles; and -right 


hence theſe are ſaid to live in a 


Sphere is this, that it 1s therein e- 


qual Day and Night through the whole 
| Year, For the Equator and all its 


113 
Such as live under the celeſtial (or Cu Ar. 


IX. 


24. 
Sphere, 


right Sphere. The Property of which 


Parallels being biſected by the Hori- 


Zzon in a right Sphere, (as may be 
ſhe wn by putting the mechanical Globe 
into ſuch a Poſition, vis. ſo as that 


the Equator of the Globe may move 


round under the Zenith,) and the 
{ Sun's diurnal Motion being always ei- 
ther in the Equator, or one of its Pa- 
| rallels ; hence it follows, that the Sun 
(moving all the 24 Hours alike) muſt 
always make as long a Stay above, as 
below the Horizon, in a right Sphere; 


and conſequently, that it muſt be there 


equal Day and Night through the whole 


Year. 


Such as live on either Side the 
| Equator, between it and its Poles, of a» ob- 
their Horizons do croſs the Equator, ud 
and conſequently” its Parallels, at An- 
d 8 gles 


25. 


lique 
» Sphere, > 


” — — —— 
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Cu, Ap. gles leſs or more oblique, according as 
IX. they live leſs or more diſtant from the 
VV Equator. Hence theſe are ſaid to live 
in an ob/zque Sphere, and their Horizons, 
though they all biſect or equally divide 
the Equator it ſelf, yet do all leſs or 
more unequally divide its Parallels, ac- _ 
cording as the Parallels themſelves, and 
the Places to which the Horizons reſ- 
pectively belong, are leſs or more diſtant 
from the Equator, Wherefore, the di- 
urnal Motion of the Sun, when it is 
not in the Equator, being in ſome one 
of its Parallels thus leſs or more une- 
185 qually divided by the reſpective Hori- 
Zons, it thence comes to paſs, that the F 
: Day and Night are leſs or more unequal 
at the ſame time of the Year ( excepting 
the two Equinoxes) in different Places, 
according as the faid Places are leſs or 
more diſtant from the Equator ; and alſo 
that the Day and Night are leſs or more 
unequal at different Times of the Year 
in the ſame P lace, according as the Sun 
1s leſs or more diſtant from the Equator, 
All which is Ry ro be ſhewn WP. 
on the Globe. ns 8 


la 
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Laſtly, Under the very Poles of the Cu av. 
Efe, or of the World, the Hori- IX. 
Zon and Equator run parallel one to the 

other, which Poſition is therefore cal- 26. 
led a parallel Sphere. The property YM Sag 
of this 8 phere is, that therein it is Day s; = 
for half the Year together, and Night 
for the other half. For the rr gel 5 
and Horizon being here Parallel, as 

long as the Sun ſtays on the ſame Lide 
of the Equator, fo long muſt it ſtay 
above Ke Horizon of that Pole, and 
conſequently, ſo long together is it 
Day at the reſpective Pole, and Night 
at the oppoſite Pole. This is alfo 
evidently ſhewn upon the Globe, being 


placed ſo, as that its Equator and HE 


rizon become parallel one to the other. 
It remains to obſerve in reference 27. 
to the 2 that, a Revolution e 
. lution of 
thereof the Meaſure of a (S) che Equa- 
5 ee or the Space of 247 we _ 
| Meaſure of 
Hours. Accordingly, whilſt any Point aNach- 


of the artificial Equator 1 moves from wo em 
a, 24 


: Hows, | 


- — 
. 


() It is a Greek Word, fignifyi ing the Spice of one 
ges and We taken together. 


1 2 5 the 


— — ———— ̃ —᷑ —— — — <t 


5 ack, w 
Y e m- 


Signs, and 
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CAP. the artificial Meridian round to the 


IX. fame Side of the ſaid Meridian again; 
re the Index, which is faſtened to the 
north Pole of the Globe, will move 


quite round the Hour- circle faſtened ; 
upon the Meridian about the ſaid Pole. 
And by comparing the Motion of the 


Equator with that of the Hour-Index, 


it will ſenſibly appear, (if the Globe 
be made true) that as the whole Cir- 
cumference of the Heavens, divided 
into 360 Parts, called Degrees, paſs 
under the Meridian of any Place in 


a Nucthemeron or 24 Hours; ſo 15 


Degrees of the Circumference of the 
Heavens paſs under the ſame Meri- 
dian every Hour, For according to 
the Rule of Proportion, as 24 Hours, 
are to 360 e, ſo one Hour, is to 


1 5 Degrees. 


28. Proceed we next to FED Dany in re- 
_ The 3 ference to the Zodiack or Eclipticgh, 
„that, the Reaſon, which induced the 
to twelve Old Aſtronomers to divide it into 

twelve 5 Sign 1s $ Rogen to be 535 prin- 


each Sign 
into thirty 
Dellen, | 


— x . Fg 5 —_ 


— Seine conceive the Reaſon to lacs beer, bert | 


15 Number Twelve has many e Parts. 


_cipally. | 
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cipally this; viz. becauſe the Moon CH ap. 
goes twelve Times round the Zodrack, IX. 
whilſt the Sun goes once. And for UW 
the like Reaſon it ſeems to be, that, 
whereas one Revolution of the Sun 
round the Zodiack, is called the Solar 
Year, there are reckoned twelve Re- 
volutions of the Moon round the 
Zodiack to make up the Lunar Year. 
Laſtly, The Reaſon why each Sign of 
the Zodjiack was diſtinguiſhed into thirty 
Degrees, ſeems to be this, becauſe the 
Moon always overtakes the Sun in ws 
about thirty Days after ſhe has left 
os And becauſe the "Sub eraditur. 1. e. 29. 
goes, in a Day and Night or 24 Degrees, 
| Hour's Space, near upon one of theſe 4 * 
thirty Parts of a Sign; hence the ſaid 
Parts are thought to be ſtiled by the 
Latins, Gradus, and ſo by us, Degrees. 
And from the Circle of the Zogdrack, 
or more particularly of the Eclipticꝶ, 
came this Name to be transferred to 
the like Diviſions of all, not only af- 
tronomical, but alſo other mathemati- 
cal Circles, 


() See Chap. 4. Set. 3. CG 
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Cnare. Agreeably to the 12 Signs of the 
IX. Ecliptick, the Solar Year is alſo divi- 
ed into twelve Months, called Solar 
30. Months; each being the Space where- 
om , in the Sun goes through a Sign, and 
find on the 
Glove, ſo containing almoſt 30% Days. How 
wer Sign theſe Solar Months ſtrictly ſo cal- 
an ſwers to f 
2 Cz. led, anſwer to the common Calendar 
hndar Month, or (which amounts to the 
gerne fare me Degree of the Eclipticꝶ 
the Sun is in each Day of the 12 Ca- 
| lendar Months, is to be ſeen on the 
upper Surface of the broad wooden 
Circtes of the Globe commonly called 
its Horizon; for thereon the 12 Signs 
of the Beliptick, and the 12 Calendar 
Nonths are ſo placed, both according 
to the Julian and Gregorian Account, 
as that the Days of theſe: may duly 
anſwer to the . Degrees of 
a > ghole. = 
„ i076 erence to the: 12 "Divides: of. 
Te Hei the Feliprick on the Surface of the 
ns of 775% 5 
Vodiack Pocy | of the Globe, it is to be obſer- 
r Eclip- ved, that neither the Conſtellations 
nk oe themſelves, nor their Names, but their 
mt by the Characters ſhew. which Bivigon of the 
Conſtell Juclipticſt is eſt emed reſpectively to be- 
ee 


es long "10 each 8 dign, or goes under the : 
CHOY» | | | Name 
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Name of each Sign. Thus the Cha- C HAP. 
racter y 1s placed at the Beginning of IX. 
that Diviſion, which is eſteemed to be TLLWWV 
long to Aries and the ſaid Div iſion f g 
of 30 Degrees between V and &, is e. 
that which is denoted by the Sign * 
Aries; whereas the Conſtellation ſo 
called, is now, great or molt Part of 
it, out of that Diviſion; and the Word 
Aries is affix d to the ſaid Conſtella- 

tion almoſt at the End of the ſaid 
Diviſion. So the Diviſion between xr 

and g, is that which is denoted by the 

Sign of Gemini, though the Conſtel- 
lation ſo called, is almoſt entirely out 
of that Diviſion, and conſequently, the 
Word Gemini affixed to the Conſtel- 
lation. * 35 
The Reaſon 8 46 this. The 32. 
Conſtellations themſelves ( conti- ted the 
nually (though very ſlowly) changing ere. 
their Situation in the Zodiac? or E- 
cliptick, in Conformity thereto, con- 
tinually to change the Names of the 
ſeveral Diriſions, would create 


9 


| (*) To hitchis Chops of Situation is o ing rely. 
1 obſerved, Chap. F: Sect, 7. 


14 : Con- 
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Cray, Confuſion in Aſtronomy ; foraſmuch 


IX. 


as it would make it an intricate Mat- 


ee rightly to diſtinguiſh what Parts 


of the Zodiack belonged to the ſeve- 


ral Signs in different Ages of the 


World. Wherefore to avoid ſuch 


Confuſion, it has been wich great 


Prudence judged Expedient, not to 
make any Change as to the Names of 


the Diviſions, though the Conſtella- 


tions themſelves do in Proceſs of 


Time change their Places; but al- 
ways to look on that which is eſteem- 


ed the firſt Diviſion of the Zodiac as 


belonging to Aries, at leaſt to let it 
go always under the Name of Aries, 


(and ſo of the reſt) though that Con- 


ſtellation it ſelf (and ſo of the reſt) 


have now to changed its Situation, as 


33. | 


_ Of the 


twelve o- 


ther Cir- 
cles of the 
Globe, VIZ. 


to be moſtly, or in great Part out of 
its reſpective Diviſion ; and will in Pro- 
ceſs of Time be removed farther and 


farther from it. 
Beſides the Circles bene menti- 
oned, chere are uſually drawn on the 


Surface of the celeſtial Globe, reels - 
other Circles; ſix whereof croſs 


” pendicularly the Eclipiick b 5 
Sen 1 other fix croſs JO 


" Y I | 


or Point in the Heavens. For by the 
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larly the Equator at every like ( viz. 30 Cn ay. 
Degrees) Diſtance, beginning to reckon IX. 
from the firſt of Aries. (VOICE 
The fix former are called Circles of | 
Latitude, becauſe that Arch of ſuch a The ſ - 
Circle, which is intercepted between Ln. 
any Phenomenon or Point of the Hea- i 
vens and the Ecliptick, is the Meaſure 

of the ſaid Plænomenon's or Point's 
Latitude, i. e. Diſtance from the Eclip- 

tick northward or ſouthward. For the 
Ecliptick being the Circle in the Hea- 
vens of principal Regard, therefore, by 

it the Heavens are diſtinguiſhed into two 
Hemiſpheres, one northern, the other 
ſouthern. 5 
By the ſame Circles is alſo meaſu- 3 3 
red the Longitude of any Phenomenoy i, Which are 


alle lo Civ- 
cles of Lon- 


Help of theſe Circles, any Phenome- 
non in the Heavens is referred to the 
5 Ecliptich, the ſaid Phenomenon being 
_ underſtood to be in that Point of the 
Eclipticꝶ, which is interſected by ſuch 
a Circle paſſing through the ſaid Phe- 
nomenon; and the Arch of the Eclip- 
tic between the firſt of Aries and 
the ſaid Point of Interſection, is the 
Meaſure of the. ſaid Phenomenon” 5 
VV | | Longitude, N 2 85 


| e 


Jour leſſer 
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Cn AP, Longitude, or Diſtance from the firſt of 


IX. Aries reckoned according to the Series 


of the Signs. 


By the fix other Circles, any Plæ- 


Audi nomenon or Point in the Heavens is re- 


Circles ferred in like manner to the # Equator : 


Lechs, and they are called Circles of . 


| tion ; a= 
ee eh nation, becauſe that Arch of ſuch a a 


are ewe ele, which is intercepted between G. 
: Giid Phenomenon and Equator, 1s the 
Meaſure of its Declination, z. e. of 
its Diſtance from the Equator, north- 8 
ward or ſouthward. Among theſe 
Circles, the two of chief Nats are 

the two (* Colures ; one whereof croſ- 
ſes the two Equinoctial Points, and is 
therefore called the Equinoctial Colure; 
the other croſſes the two Solſtitial Points, 
and is cherefore called the Rs) Co- 
lure. | 

37. And thus we have e be 


The prinbi- ſeveral Circles, and more remarkable 
pal Circles Points of the Celeſtial Globe. It re- 


the 


Globe, uſu- mains to obſerve, that of all the fore- 


ned en, 
and diftin- 
guiſhbed iu. 


ally recks- mentioned Circles, theſe are ane | 


zo ſix grea- 


(*) The Import and Res en of hs Name is not 
Ter, and. 


well accounted tor r by any Writer of e as 1 | 
Circle, know of, 40 
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reckoned the ren principal Circles of CHAP. 
the Globe, vis. the Horizon, the TIX, 
Meridian, the Equator, the Zodiack NN 
or Ecliptich, the two Colures, the two 
' Tropicks, and the two Polar Circles. N 
And theſe are diſtinguiſhed into grea- 
ter and leſſer Circles; the fix former 
being greater Circles, as being con- 
centrical with the Globe it ſelf, and 
ſo dividing, each of them, the Globe 
into two Hemiſpheres or equal Parts; 
the four latter being leſſer Circles, 
1 being not concentrical with the 
| .- Globe, and ſo dividing, each of 
them, the Globe into two unequal. 
Parts. Mo „ 
n All the ten Circles laſt mentioned, 38. 
are uſually drawn on the terreſtrial of the | 
Globe; as allo Circles crofling per- d“ 
pendicularly the Equator at every ten 
Degrees, and other Circles running 
parallel to the Equator at every ten 
Degrees. The former are called Cir- _ 
dles of Longitude, the latter Circles 
or Parallels of Latitude; foraſmuch 
as thoſe ſerve to ſhew the Longitude 
of Places, (7. e. their Diſtance from 
| ſome one of the ſaid Circles taken at 5 
| Liberty, and commonly called the 
e ar firſt | 
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IX. 
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CH Ap. firſt Meridian, all theſe Circles of 


Longitudes being alſo Meridians ; ) 


theſe ſerving to ſhew the Latitude of 


Places, or their Diſtance from the 
Equator. Beſides theſe Circles fore- 


mentioned, there are alſo uſually 


drawn on the Surface of the terre- 


ſtrial Globe,  Rumbs, i. e. Circles 


croſſing one another in ſome certain 


Points of the Globe, where there is a 


Vacancy, and repreſenting the ſeve- 


ral Winds, or 32 Points of the Com- 


paſs, ſer down alſo on the outward 


Rim of the Horizon, both of the ce- 
leſtial and terreſtrial Globe. But the 
main Difference between theſe two 
Globes, is this, that on the Surface of 
the celeſtial Globe are deſcribed the 
. Conſtellations, and other fixed Stars in 
their due Situation: on the Surface of - 
the Terreſtrial Globe are deſcribed the 
ſeveral Parts of the Earth and Sea in 


their due Situation. : 


39. 


An Oh ſer- 


ation con- 


cernnig the 


= Difference 


between 
the natural 
| Appear- | 


Proceed we now to the Uſe of the . 
leſtial Globe, or to ſhew how the diur- 


nal 5 eee of the celeſtial Lights 


are repreſented thereby. For the clearer 
Apprchenſion whereof it ſeems requiſite 
to obſerve, that there is this Difterence | 

1 * 


8 3 TY F . aA uk has HW V 
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in general between the natural Appea- Cn ae. 
rances of the celeſtial Lights, and the IX. 
artificial Repreſentation of them by the 


Globe, vis. that the ſaid celeſtial Lights W 


do naturally oppor to us as in the Con- at Lig, 
ur face of the Heavens, ad 1% ar. 


CcaVE, OT inner 
tificial Re- 


whereas they are repreſented upon the preſentati. 
Convex or outer Surface of the celeſtial on of them 


Globe. Wherefore to make the artifici- e 


celeſtial 
al Repreſentation to anſwer more exactly Glove. 


to the natural Appearance, either the 
Spectator muſt be conceived to be placed 
within the celeſtial Globe at its Center, 
and the Body of the Globe to be tranſ- 
parent like % Heavens, and in ſuch a 
Poſition of the Eye, the celeſtial Ph - 
nomena on the Surface of the Globe will 
| appear to the Eye in a concave Surface, 
| as they do naturally; or elſe the Spec- | 
tator is to be conceived as placed with- 
out the concave or inner Surface of the 
Heavens; and conſequently as viewing, 
from ſomewhere above, the correſpon- 
dent convex Surface of the Heavens; 
and upon ſuch a Suppoſition, the ce- 
leſtial Phenomena would naturally ap- 
pear to us in a convex Surface, as they 
are repreſented by the Globe. Now we 
being placed upon the Convex, or 
outer Surface of the Earth, and the ſe- 
1 | veral 
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2 u AP, veral Parts of the Earth and Sea being 
= IX. repreſented likewiſe on the convex Sur- 
WV face of the terreſtrial Globe; therefore 
there is an exact Agreement in this Par- 
_ ticular between the natural Poſition of 

the ſeveral Parts of the Earth and Sea, 
and their artificial Repreſentation by the 
terreſtrial Globe, without the Help of 
any ſuch Fi iction, as has been afore ob- 
ſerved requiſite, to adjuſt the natural 
Appearance of the celeſtial Phenomena, 
to their artificial Repreſentation by che 
celeſtial Globe. 
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CHAP. X. 


Of the more uſe ful Problems folved by. 
the . GLOBE. 


PROBLEM 1. 


To . the Sun's PACE in the 
ECITIIPTIcE for any Day given, 
v. g. Oct. 13. Old Style. 5 


I N the © Fulian Calendar {placed next 8 AP. 


to the Lelriet) on the Horizontal X. 


wooden Circle of the Globe find the 


Day given, to which adjoins the Degree 
of the Ecliptich, where the Sun is that 
Day. Thus to Oc. 13, adjoins the firſt 


Degree of Scorpio, 8 8 Place for b 
chat Da. 


| The Sun's Place being thus found by the Feliprick =_ 
the Horizon, the ſame Degree of the Ecliptick on the 
Surface of the Globe is to be taken, in order to ſolve . 
any of the following Problems. 
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X. 


Of the Uſe of the 


PROBLEM II. 


WVV To find the Sun's DE CLINATION af 


any Time given, v. gr. Oct. 13. f 
„%% 8 


TJ Aving (by Problem 1.) found the 


Degree of the Ecliptich, wherein 


the Sun is at the Time given, bring the 
ſaid Degree to the graduated Edge of 


the Meridian of the Globe; the De- 
grees of the ſaid Meridian, intercepted. 


between the Equator and the Sun's 


Place, ſhews the Sun's Declination. Thus, 


Oct. 13. the Sun is in the eleventh De- 
gree of the ſouthern Declination” © 


As in this, ſo in the following Problems, by bring⸗ 
ing any Point of the Globe to the Meridian, is under- 


| ſtood the bringing it to the graduated Edge of the Me- 
ridian of the Globe, as being that which repreſents the 


true Meridian. 


In like manner, the Latitude of a Place is found upon 
the terreſtrial Globe, by bringing the Place to the gradu- 


ated Edge ot the Meridian, and reckoning the Degrees 


of the Meridian between the Place and the Equator. 
For as the Diſtance of any Point in the Heavens from 
the Fquator is Aſtronomical Declmation, ſo the Diſtance 


of any Point on the Earth from the Eqgator is Geogra- 


phical Latitude. Which is requiſite to be here known, 


foraſmuch as although the two foregoing Problems re- 
ſpect indifferently all Latitudes and Places, the following 


Problems reſpect only particular Places, the Phænomena 
relating thereto vary ing according to the different La- 
titude of Places. )) 8 


0. 


4 


Celeſial GLOBE. 


PROBLEM III. 


To refify the GLOBE to any Lick 


tude given. 


given be northern ; the ſouth Pole, if 


| ſouthern) above the Horizon, till there 


are ſo many Degrees of the Meridian 


OV E the reſpective Pole (vie. 
the noth Pole, if the Latitude 


between the ſaid Pole and the Horizon, 


as anfwer to the Latitude given. Thus 
the north Pole being elevated 51 De- 


grees and an half, the Globe is rectified : 


for the Latitude of London. 
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PROBLEM IV. 


To find what STAR 5s never riſe, or. 


never ſet in any Place or Latitude 


en 


rectified to the Latitude given, 


ſuch Stars as go not under the Horigon 


of the Globe, during its whole Revolu- 


tion, they never ſet in the Latitude gi- 


ven. And ſuch Stars as riſe not above 
the Horizon of the Globe, during its 


whole Revolution, they never riſe in the 


Latitude given. Thus the little Bear, 
the Dragon, Cepbeus, and Caſſiopeia, 


never ſet in the Latitude of London; 28 
alſo the great Bear, except the lower 


Part of its right Foot. On the other 
hand, the Peacock, the Indian, the 
| Toucan, the H drus, the Dorado, the 
| Chameleon, as ſouthern Triangle, the 
| Apus, never riſe 1 in the Latitude of Lon. 


don. 15 


＋ N E Globe ben (by Problem 3) 


t 


Celeſtial Gr ox. 


11 reffify th Cronm fa, ar that 
. it may be ready duly to repretent the 


— — — 
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4 diurnal P H ANOMENA, at any | 
. Place, and T7 me given, v. gr. at 1 
| London, Oct. 13 Old Style. 4 
{F RR q 
= , "HE Globe being rectified (by , 
» 2 Problem 3. to the Latitude of 

7 | . 8 

5 the Place given, bring the Sun's Place 

* 


in the Ecliptich for the Day given 
(ound by Problem 1.) to the Mer: 5 


er dian, and make the Hour-Index to 
er point juſt to 12 on the Hour- Circle. | 
be The Globe in ſuch its Poſition will 

he actually repreſent the Poſition of the 

* Heavens, in Reſpect of the Place gi- 

0 . 


ven, at the Noon or 12 a Clock of 
the Day given. And conſequently by 
the due Motion of the Globe, may be 
repreſented the Poſition of the \Hea- 
To Lens, in Reſpect of the Place gi- 
„ 1 K = ven, 


Of the Uſe of the 


CiAr,ven, at any other Part of the Day 
X. given. 


Thus the north Pole being elevated 
512 Degrees, which is the Latitude of 
London, and the firſt Degree of Scor- 
Pro (which is the Sun's Place, Ocfober 
13. Old Style,) being brought to the 
Meridian, the Globe will repreſent 
the Pofition of the Heavens in Re- 
ſpect of London, at Noon, October 13. 
Old Style; that Is, ſuch Stars as are 
at or near the Meridian or Horizon 
(&c.) of the Globe, will then be re- 
ſpectively at or near the Horizon 
(&c.) of London. And conſequently 
by the due Motion of the Globe, 
may be repreſented the Poſition of 
the Heavens in Reſpect of London, at 
any other Hour of the ſame Day; 
and thereby may be found the Time 
of the Sun's Rifing or Setting, Ge. 
that Day, as is ſhewn in the follow 
ing Problems. Only it muſt be re— 
membred, that in Order to ſolve 
ſuch Problems, as relate to the Time 
of any ſuch Phenomenon, the Hour- 
Index muſt always be put exactly to 
12 on the Hour-Circle, before the 
Sun's Place be moved from the Meri- | 

aan; 1. 
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dan; and alſo ſpecial Care muſt be Cn ap. 


taken, that the Hour-Index moves 


duly round with the Body of the WNW 


Globe, 


PROBLEM VI. 
T find the Time of the Sun's Ri ne 


and Setting, and its Amplitude, at 


any Place or Ti ime given. 


HE Globe being (by Problem 5.) 

duly ordered and prepared, turn 
the arg till the Degree of the 
Ecliptick, wherein the Sun is for the 
Day given, comes to the Eaſt-Side of 
the Horizon; the Hour-Index will then 
ſhew upon the Hour-Circle the Time 


of the Sun's Riſing: and the Degrees 


of the Horizon, intercepted between 
the true eaſt Point, and that Point of 
the Horizon the Sun's Place comes to, 
thew i its Morning Amplitude, this being 
K 8 
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Tifing ſo many Degrees to the South 


al 5 


Of the Uſe of the 


Cn Ap. the Diſtance of the Point of the Ho- 


1izon Where the Son riſes, from the 


true eaſt Point of the Hod. In 


like manner, the Degree of the Eclip- 


tick, wherein the Sun is, being brought 


to the weſt Side of the Horizon, the 
Hour-Circle will ſhew the Time of the 
Sun's Setting; and the Degrees of the 
Horiæon, intercepted between the true 
welt Point, and that Point of the Ho- 
rigon which the Sun's Place is brought 
to, ſhew its Evening Amplitude, or 
- how far the Sun ſets diſtant from the 
true weſt Point. Where it is to be 
noted, that the Sun ſets ſo long be- 
fore or after ſix in the Evening, as it 
riſes after or before fix in che Morn- 1 
ing; and in like manner, the Sun 
ſets ſo far diſtant (northward | of: 
ſouthward, according to the reſpec- 
tive Time of the Year) from the true 
welt Point, as it riſes from the true 
ent ett. 
Thus it will be found by the Globe, 
that at London, October 13. the Sun 
riſes much about 7, and "tots - much 
about 5 a Clock; as alſo, that its 


Amplitude is 18 Degrees, the Sun 
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of the true eaſt Point, and ſetting ſoCn ap. 
many Degrees ſouth of the weſt X. 
Point. r 
The Time of the Sun's Serting, __ 
ing doubled, will give the Length of 
the Day; and the Time of the Sun's 
Riſing, being doubled, will give the 
Length of the Night. Thus, Octob. 13. 
the Day in the Latitude of London, 
is much about 10 Hours long; and 
the Night much about 14 Hours 
long. 


PROBLEM vu. 


| To find the Time of the Sun's Rifng 
and Setting by its Aſcenſional Dif- 
ference. 


"H AT Degree of the Ree: 
which, reckoned from the Be- 
ginning ot Aries, riſes or ſets with 


Fe: SO: the 
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Curar. the Sun in a right Sphere, is called 
X. the Sun's right Aſcenſon. And that 
LV Degree of the Equator, which, rec- 
koned in like manner, riſes or ſets 
with the Sun in an oblique Sphere, is | 
called the Sun's ohligque Aſcenſion. And 
the Difference between its right and ob- 
lique Aſcenſion, is called its aſcen/tonal | 
Difference, 
The oblique Afcention of the Sun | 
is found (the Globe being firſt rectifi- 
ed by Problem 5.) by bringing the 
Sun's Place to the Eaſt or Weſt Side of 
the Horizon, and there noting what 
Degree of the Equator comes to the 
ſame Side of the Horigon, together 
with the Sun, The right Aſcenſion | 
| of the Sun, is likewiſe found by (put- 
ting the Globe into a right Sphere, 
. aaand then noting what Degree of the 
1  Equater comes together with the Sun 
to the ſame Side "of the Horizon; or 
more readily and without changing | 
the Globe from an oblique into a 
right Sphere, by) noting what Degree 
1 af the Equator comes up to the Me- 
| 1 ridian, together with the Sun: (for 
the Equator always cuts the Meridian 
at right Ae as it does the Hori- 
den 
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Lon in a right Sphere; and conſequent- CH ap. 
ly, the ſame Degree of the Equator, X. 
that would come, together with the 
Sun, or any Degree of the Ecliptich, 
to the Horizon in a right Sphere, will 
come, together with the Sun, to the 
Meridian in any oblique Sphere.) The 
quantities of the right and oblique 
Aſcenſion being thus found, the aſcen- 
ſional Difference is found by ſubſtract- 
ing the leſſer out of the greater: _ 
Nou the right Aſcenſion of the Sun 
being that Degree of the Eguator, 
which riſes and ſets with the Sun W 
a right Sphere, 2. e. to ſuch as live juſt 
under the Celeſtial (or upon the Ter- 
reſtrial) Equador, to whom the Sun al- 
| ways riſes at fix, and ſets at fix; hence 
the aſcenſional Difference (turned into 
Time by reckoning one Hour for every 
15 Degrees, and fo proportionably ) ſhews 
how long the Sun riſes and ſets afore or 
after fix, cena to the Time of che 


5 Year , 


Thus 
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07 the Uſe of the 
Thus the Sun's right Aſcenſion, 


X. Otober 13. is much about 208; and 
CEE his oblique Aſcenſion on that Day in 
Reſpect of London, is much about 
223; and conſequently, the aſcenſio- 
nal Difference is 15, which anſwers 
to one Hour in Time. Wherefore, the 
Time of the Year conſidered, the Sun 
riſes much about an Hour after fix, i. e., 
much about ſeven; and ſets much about 
an Hour before fix, i. e. much about 


five; agreeably to what was found by 
Problem 6. 


PROBLEM vm. 


7 9 2 the Sun's Altitude at any Place 1 


and Time given. 


1 lem 5ththe Degrees of the Mer:- 
dian reckoned from (the South Side of) 
the Horizon to the Sun's Place, give 


the Sun's. Mes idian Alricude, Thus, ws 
Odlo, „ 


— HE Globe being redified by 8 1 
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October 13. the Meridian Altitude of CAP. 
the Sun at London, will be much about X. 
27 Degrees. 1 
Ihe Altitude of the Sun is found at 
| any other Time of the Day given, by 
turning the Globe (rectified alſo by Pro- 
blem 5.) till the Hour-Index points to 
the Time afligned ; and then faſtening 
the Quadrant of Altitude on to the Me- 
ridian at the Zenith; (i. e. at ſo many 
Degrees from the Equator, as is the 
Latitude of the Place given; ) and bring- 
ing the ſaid Quadrant ſo faſtened to the 
Sun's Place in the Ec/iptick : the De- 
grees intercepted on the Quadrant be- 
'* tween the Sun's Place and the Horigon, 
ſhew the Sun's Altitude at the Time af 
ſigned. Thus, Octob. 13. the Sun's Al- 
titude at nine in the Morning, will be 
about 17 Degrees in Reſpect of the 
Horizon of London. And the ſame will 
be its Altitude at three in the Afternoon. 
For it is to be noted, that at Times e- 
qually diſtant (before and after) from 
12, che Sun's Altitude is alſo e 55 


PRO- 


S P CERES 5 >. UE Oh 11.2, 


r — 


. of the 


PROBLEM IX. 


T o repreſent the Face or Appearance of 
the Heavens, or to ſhew the Situation 

of the fixed Stars, at any Time of 
he Night, in Reſpett of any Place 
and Night given, N 1 


"HE Globe being rectified 4 by Pro- 
blem 5th, and (by the Needle) 


Fr ſo, as that its cardinal Points anſwer _ 


the cardinal Points of the Compaſs, 85 
turn the Globe till the Hour-Index points 
do the time of the Night aſſigned. Such 

Stars as appear at or near the Meri- 


dian or Horizon (and fo of any inter- 


mediate Point) of the Globe, will ap- 


pear likewiſe at or near the Meridian or 


Horizon of the Place given; Tn ſo 


of any intermediate Point the 


5 Heavens * 


Thus, 
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Thus, Octob. 13. at Ten at Night, C HAP. 
the glorious Conſtellation Orion will X. 
appear on the Eaſt Side of the Hori- Gy WW 
zon of London; the Star Rigel in the 
left Knee of Orion being juſt at the 
Horizon; the three Stars in the ſame 
Conſtellation, called by our common 
People the Yard, a little above the 
Horizon, About twenty Degrees (on 
| a vertical Circle) above the uppermoſt 
of theſe appears the bright Star in Tau- 
rus, called Aldebaran, and the Bull's 
Eye; and ſomewhat above this in the 
ſame Conſtellation, the Celebrated 
Stars called the Hyades, and the Plei- 
ades, theſe being in the Back, thoſe 
in the Forehead of Taurus. Juſt un- 
der the Meridian Southward appears the 
Star called Andromeda's Head, and at 
or near the Meridian the Conſtellati- 
ons of Caſſiopea, Cepbeus, Pegaſus, 
&Kc. Between the Meridian and the = 
| Weſt Side of the Horizon appears the 
| Conſtellations of the Swan, Harp, &c. 
And at or near the Weſt Side of the 
Horizon, the Conſtellations of Anti- 
nous, Serpentarius, che northern Crown, 


&e. 


3 Hence | 
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CHAP. Hence it is obvious, that this Pro- 


X. blem is of good Uſe to find out and 


now the ſeveral Conſtellations, and 


the more remarkable Stars 1 in each Con- | 
ſtellation. 


PROBLEM x. 


To nd the Hour of the Night, the Al : 
titude of any Star being given, or 
firſt found by ſome — for that 
8 2 


"HE Globe being rectified ac- 

h cording to Problem 5. and the 
nc of Altitude duly fixed to 

the Meridian, move the Globe till 

the ſaid Quadrant croſs the Star in 

the given Altitude; then the Hour- 


Index will ſhew the Hour of the | 


| Night. 
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Thus, OFob. 13. the Altitude of A. Cn ar. 
debaran, or the Bull's Eye, is found to X. 
be 27 Degrees, 30 Minutes. Where 
fore moving the Globe till the Quadrant 
of Altitude crofles the ſaid Star in 27- 

Degrees of Altitude, the Hour-Index 
will then point to Ten at Night. 

Here it is obvious, that if the Star be 

in the Meridian, then there is Occaſion 
only to turn the Globe ( rectified by 
Problem 5.) till the ſaid Star comes to 
the Meridian of the Globe : for then 
the Hour-Index will ſhew the Hour, 


PRO- 
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PROBLEM "0 


2 o find the Beginning of the (Crepuſe 
culum, i.e.) Twilight, or the Time of © 


the Day-break, at "Oy proper Time of 
the Tear. 


HE Globe being (by Problem F.) 
rectified, elevate that Degree of 


the Ecliptick, which is diametrically 


oppoſite to the Sun's Place at the Time 


given, 18 Degrees above the Welt Side 
of the Horizon; and the Hour-Index Þ 
will ſhew the T ime ſought. Thus, Þ 
Oclober 13. Day breaks, or the Twilight 
begins about a Quarter before five at 


” London. ; 


18 Degrees below the Eaſt Side of 


The Reaſon of clevating the De- 


| Tree of the Ecliptick, diametrically 
oppoſite to the Sun's Place, 18 De- 
grees above the Weſt Side of the Ho- 
rigzon, is this; becauſe, thereby the 


Degree of the Eclipticł wherein the 
Sun is at the Time given, is depreſſed 


5 che 1 


p 
f 


* 
ki 
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the Horizon. At which Depreflion it is Cu AP» 


obſerved by Aftronomers, that the morn- 


ing Twilight begins ; as alſo, that the 


evening Twilight ends at the like De- 
preſſion of the Sun, under the weſt Side 
of the Horizon. Wherice it is obvious, 


that the Beginning of the morning Twi- 
light being found, it is obvious to 
know, when the evening Twilight ends; 
this ending ſo much after or before ſix 


in the Evening, as that begins before or 


after fix in the Morning. Thus, Octo- 
ber 13. the evening Twilight ends a- 
bout a Quarter after ſeven, at Lon- 


don, or any Place in the fame Lati- 


rude. 


It is to be Ks” noted, that he 


morning Twilight beginning, when the 
Sun is 18 Degrees below the eaſt Side 
of the Horizon; and the evening Twi- 
light ending, when the Sun is 18 De- 
grees below the weſt Side of the Ho- 
rigon, it thence follows, that, during 
that Part of the Year, wherein the 
Sun's Depreſſion is never ſo much as 
18 Degrees, there is no Beginning of the 
morning Twilight, or Ending of the 
evening Twilight, but one continued 
Twilight from Sun: ſetting to Sun-ri- 
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CH Ab. ſing. Now that Part of the Year, where- 


EX. in there is ſuch a continued Twilight in 
the Latitude of London, is while the 


Sun is paſſing from about the fifth De- 


gree of Gemini, to the twentieth of 
Cancer, 1. e. from about the 15th of 


May, to about the 7th of uh. For 


during this Space, the Sun is never de- 


preſſed 18 Degrees below the Horizon. 


PROB LEM XII. 


| To find the Longitude and Latitude of 


any Star given, 


T AW one End of the Quadrant of | 
Altitude upon the proper Pole of | 


che Eclipticꝶ, ( viz. if the Star be in 
the northern Hemiſphere of the Heavens, 
upon the north Pole; otherwiſe, on 
the ſouth Pole,) and the graduated 
Edge thereof upon the Center of the 
Star, fo will the Quadrant cut the E- 


Rt. eds. a. J ed ora Bran, 
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cliptick | in the Star's Longitude, (i. e. Cn av 
its Diſtance from the firſt of Aries,) and X. 
the Degrees of the Quadrant intercepted > 
at the ſame Time, between the Star, and 

the Ecliprich, will give its Latitude, 

this being no other than the Star's Di- 
ſtance from the Ecliprick. Thus the 
| Longitude of the Star called Lucida 
Lyra, will be found to be 283 De- 


grees, and its Latitude about 60 N 


| Northwards. 


#1 is obvious, that the Sun, being al- 


ways in the Eclptick, never hath any 
Latitude; and its Longitude is found 


without any more ado, than by com- 

puting the Number of the Degree it 
is in from the firſt of Aries, Thus, 
October 13. the Sun is in the 190th De⸗ 
gree of Longitude, that being the Di- 
© - ance or Number of the firſt Degree of 

Scorpio, where the Sun chen is, from 


the firſt of Aries. | 


here are ſome other Problems, 
which may be ſolved by the Globe; 
but they being of little Uſe are here 
| omitted. And ſo we are come to the 
| End of this Aftronomical Treatiſe, 
-Þ's ES wherein 
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Cn ar. wherein are contained ſuch Particu- 
X, lars, as ſeem more uſeful to be known 
by Young Students, eſpecially Young 
Gentlemen, at their firſt Inſtitution in 


Aronny. | 


— 0Q 2 
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HE Art of Chrono- 

Wil logy has ſo cloſe a 
| Dependance upon Aſ- 
tronomy, that it is 
no uſual for Writers of Aſtro- 
nomical Treatiſes to compriſe 
L 4 therein 


The PRE Ae 
therein a great deal of what | C 
more properly belongs to Chro- FF 
| nology ; - and which therefore 111 
have here laid together, with | 


the other mo/} uſe ful and eaſy | 
Elements of Chronology, „ | 

| diſtin Treatiſe from my Aſtro- 

1 nomy. But the Defign both of 

5 the One and the Other being the 
ſame, as therefore I have 35 
my Aſtronomical Treatiſe 

- orb of The Young Mira : 
man's Aſtronomy, % babe 
1 given this my Chronological | 
4 Treatiſe the Title of The Young | 

g Gentleman's Chronology : 0. 
thing being here ins fed on, 

but what relates to the common 

( Civil or Eccleſiaſtical) Compu- 
lation of Time, and to the two 
Cle 


2 5 


The PREFACE. 
Celebrated Era's of the Olym- 
piads, and the Building of 
Rome, the former chiefly uſed by 
Greek Hiſtorians, the latter by 


Roman. 
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ſ\ PF a Day; and the Parts of Time 
\J ariſing from a Day by Diviſion, 

— vis. Hours and Minutes, Page 1 
CHAP. II. 
Of the ſeveral Parts of Time, which 


ariſe from a Day by Collection, viz. 
Weeks, Months, and LVears. 


CHAP. 


Of the Indiction, and Julian Period, 


The CONTENTS. 


CHAP. III. 


I Of the ſeveral Characters of Time in 
general: and particularly of the Cy- 


cle of the Moon, and the Epacts, 
7” 


CHAP 
Of the Cycle of the Sunday-Letter, 


commonly called the Cycle of the 
Sun, --- DT DL 
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54 
CHAP. VI. 


Of Epoch's and ra's; and eſpecially 


f the ra or Year of Chriſt, the 
Fra of the Olympiads, and the Ara 
of the Building of Rome, 60 


The CONTENTS: 


CHAP, VII 


Of the Method to find Eaſter-Day ac- 

cording to the Nicene Rule, (as fill 
followed by our Church) by Help of 
the Golden Numbers affixed to the 
Calendar. To which is adjoined the 
Roman Method of Dating, or denoting 
the Days of the Month, 74 


THE 


Young Gentleman's 


CHRONOLOGY, Ge. 


i HAPL 
Of a Dar; and the Parts of Time a- 
rifing from a Day by Diviſion, viz. 
Hours and Minutes. 
NY (% CyHRoNoLoGy is un- CHAT. 
derſtood the Art or Skill of I. 
adjuſting Things paſt to their 
proper Times. J 
Hence Chronological Inſtitutions con- N i 
fiſt of the Explication of the ſeveral e 


* 
3 — — — |  guiſhedinto 
two Parts. 
. | 


(*) The Word Chronology denotes literaily in! 
Greek Language a Diſcourſe, or Account of Time, being 
compounded of xe Tir e, and % e. a Diſcourſe or 
Account. . 


Parts, 


2 DO DAY 
Cnap. Parts, into which Time in general is 
I. divided ; and of the ſeveral Characters, 


by which particular Times are diſtin- 


Suiſhed one from another. 
The ſeveral Parts of Time are, Mi. 


All other nutes, Hours, Days, Weeks, Months, : 


| Parts of and Years. Amongſt which we ſhall 


Time ariſe 


from a ſpeak firſt of a Day, becauſe from it 
Day, either ariſe the other Parts of Time, conſi- 


Ey Diviſi- 


on, ordered as they are applied to common 
coile gion. Uſe. For as Hours and Minutes ariſe 


from a Day by Diviſion and Subdivi- 


ſion; ſo Weeks, Months, and Vears a- 


riſe from a Day by Collection, or recko- 
ning ſuch or ſuch a Number of Days 


. 


4. By a Day then, according to the 
A Day, primary *) Intention of the Name, is 
what, pri- denoted the Time of Light; and in | 


 marily and 


 zroperly. this Senſe it is oppoſed to Night, or 
the Time of Darkneſs. And the Sun 


being made 70 (+) rule the Day, hence 


a Day, according to the primary In- 


' tention of the Name ſeems moſt pro- 


perly and naturally to be determined 


* 


„ 


"Y God called the Light Day; a the Darkneſs be 8 


called Night, Gen. i. 5. 


() God made two great Lights; the greater Light to. 5 


by 


ru. e the Days, Gen. 1, 16. 


fn} _ 


> , c AIf— fawas bas 


Of Dars. 5M 
by the Sun's Riſing and Setting; andCn ap. 
ſo to be moſt properly and naturally I. 


defined, the Stay of the Sun above 


the Horizon, or the Time between 
the Sun's Riſing and Setting. Agree- 
ably whereunto, Night is the Stay of 

the Sun below the Horizon, or the 
Time between the Sun's Setting and 
Riſing. 0 8 
But the Word Day is frequently ta- 5. 


ken in a larger Senſe, ſo as to compre- 4n0:her 


hend ; alſo the Night, and ro denote a Acceptati- 


| : 98 58 on of A 
whole Revolution of the Sun round Day for 4 


the Earth. This Sort of Day is moſt achte, 
aptly denoted by the Greek Word (*) 24 Hours 
Nuchthemeron. 1 - 
The Nuchthemeron may be reckon- 6. 
ed, either from Sun-ſetting to Sun- Tiferent 
ſerting, as did the Jews and Athenians, 7 — 
and as the ITfalians ſtill do; or from the Nuch- 
Sun: riſing to Sun: riſing, as did the chemeron. 
Babylomans; or from Mid- day to 


Mid-day, as do the Generality of 


(*) It is a compound of » a Night, and ywine 4 
Day. The two-fold Acceptation of the Word Day, is 
_ diſtinguiſhed uſually by the Names of a Natural and an 

Artificial Day. But ſome calling that a natural Day, 
which others call an Artificial, hence ariſes great Con- 
fuſion ; to avoid which I judge it beſt, who!!y to omit 
this Diſtinction. ER Th 
re, Aſtro- 
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+: ap, Aſtronomers, and likewiſe the Arabs; 
or laſtly, from Mid-night to Mid- 

1,2 night, as did the old Egyptians, and 

Me of this Ifland, together with the 


French, Germans, and other Europeans, 


ſtill do-. 


7. Proceed we now to the Part of 
n Time, called an Hour. And hereby 1 


is principally denoted the 24th Part 
of a Nuchthemeron. Now a Nuchthe- 
meron being the Space of an entire Re- 
volution of the Sun about the Earth, 
during which the Equator makes allo 
an (*) entire Revolution, hence it 


; (*) In ſtrictneſs the Equator makes ſomewhat more 


than one Revolution, during a Nuchthemeron; viz. ſo 
much more as anſwers to the Sun's apparent proper 


Motion in the Ecliptick during the ſaid Space of Time. 
No this Overplus being various ; viz. 57 Minutes in 
the Sun's Apogce,, and 61 Minutes in its Perigee, hence 
Aſtronomers take the Mean between the two tore men- 
_ tioned Numbers for a ſtanding Meaſure through the 
whole Year, and ſo compute that to every Nuchtheme- 
ron there anſwers 59. 8“, aud almoſt 20“, over and 
above a Revolution (or the 360 Degrees) of the Equa- 
tor. But now the Difference between the Sun's Revo- 
lution (or a Nuchthemeron) and the Equator's, when at 
greateſt, being but 61 Minutes, or a little more than a 


Degree, which anſwers but to a little more than 4 


Minutes in Time, hence it may be paſled over unte- 


garded in common Uſe; and the Hour here ſpoken of 
may be well enough eſteemed to anſwer juſt to 15 De- 


grees of the Equator. 
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a 24th Part or 15 Degrees of the E- 


quator anſwer to a 24th Part of a 
* Nuchthemeron, or ſuch an Hour. And 

| becauſe theſe Hours are all thus uſually 
meaſured by 15 Degrees of the Equa- 


tor, hence they are all looked on as E- 


qual one to another at all Times. 


But the Jews, Greeks, and Romans 


meron into 24 equal Hours, but) the 


only at the two (*) Equinoxes ; when 
the Day and Night being Equal, their 


Hours would likewiſe be Equal, and 
lo the ſame as to Extent with our 


Hours, though not as to Denomina- 


tion. 


1 3 * Mnttstiw unn . , «[ cod Mitt oootracels 


| (*) Hence the equal Hours uſed by us are ſometimes 
ſtiled Equinoctial Hours; and the unequal Hours uſed by 


the Jews, &c. are ſtiled Temporary Hours, from their 


varying in Length according to the other various Parts 


of the Lear. 


” "Fo 


comes to paſs, that as the whole Cir- Cy av, 
cle or all the 360 Degrees of the Equa- 7 
tor anſwer to a whole Nuchthemeron, fo Gy WW. 


I. 


8. 
did antiently divide ( not the Nuchthe- Of Tem- 
| porary or 
| unequal 
Day, whether longer or ſhorter, into Hours. 


12 Hours; and ſo likewiſe the Night. 
Whence it is obvious, that their Hours 
were Unequal one to another, except 
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CAA. For they always reckoning their firſt 
I. Hour of the Day from the Sun's Riſing, 
LY which at the Equinoxes anſwers exactly 
9. to our fix a Clock in the Morning, it 
How :# follows that their firſt Hour of the Day 
23 muſt anſwer at the Equinoxes to OUT 
ſer 100 ſeven a Clock in the Morning; and con- 
1 ſequently their third Hour to our nine 
How. Clock in the Morning; their ſixth to 
Fr tance our twelve a Clock at Noon; their ninth 
of uſe for to our three a Clock in the Afternoon, 
rey Sc. And although there is not ſo exact 
the Bible. a Correſpondence between the Hours 
Hiſtory. uſed by them and us, at other Times of 
the Year, yet the ſore· mentioned Obſer- 
vation is of good Uſe for the better 
Underſtanding the ſeveral Hours of the 

5 mentioned in the Sacred Hiſtory. 
1 Upon the like Account it is not to 
4 be here omitted, that the Jews divided 
Jewiſh the Night (not only into twelve Hours, 
55 e as is afore obſerved; but alſo) into four 
unto Quarters, called Watches, each Watch 
3 containing three of their Night-hours. 
Theſe Watches were diſtinguiſhed, ei- 
ther by their numeral Order, whence 
we expreſsly read in the Sacred Hiſtory 


of the 005 Second, Third, and nu Fourth 


a _— 


"oy: Luk. xii. 3b. : 4 Matt, xiv. . b; 
: atC 
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Watch ; ; or by ſome other Denomina- CHAP. 
tion. Thus the firſt Watch is other- I. 
wiſe tiled the (*) Head or Beginning NY 
of the Watches; the Second, the (F) 
Middle Watch, becauſe It- laſted till 
Mid- night; and the Fourth, the (||) 
Morning Watch. Again, the Firſt was 
termed (t) the Evening; the Second, 
Mzd-night ; the Third, the Cock-crow- 
ing; the F ourth, the Dawning. 
The common Divifion of an Hour ; 3 
FF inwo Juarters. But Aſtronomers, and 7 Me 
| | ſuch as are more ACCUrate in accounting Seconds; 
Time, divide an Hour into ſixty Parts Yes 
called Minutes ; - and a Minute again in- 1 
to ſixty Parts, called Seconds, as bein 1 
Minutes of Minutes, and ſo ſecondary 4031 Mz: 
Minutes. And here it is to be obſerved, . 
that the Word Minute is taken in a dou- 
ble Senſe, either to denote the ſixtieth 
Part of an Hour, which therefore is 
peculiarly ſtiled an Horary Minute; or 
elſe to denote the ſixtieth Part of 4 
Degree, which therefore may be diſ- 
tinguiſhed by the Name of a Graduary 


Minute. And this Graduary Minute is 


. 
P 1 


P A ir oe Pen gr on Se IT rn ne ine goiter ors Oe oe 


- 2222 — — 
_ Y 4 ——— 9 —— 4 =  - — — . = — ” 13 1„*„»d»„ — 8 2 — ** * 8 A 
* Mar" aus a2 . wy _ _— os - 6 SC PP — Px p Fu 5 * — — 2 Fas © $6 r —— 3” - in "FE — 61 - 3 „ 1 4 8 
- * — 2 2 . a CI < 3 IIS I, * 2 % "* 5 % \ SE 3 * — wi . . 4 . L £4 
— n 7 3 2 * * bo St 7 N 8 — 2 „ . 5 'F: N * 2 IP — * N - — . Ka * 
3 , 4 1 8 * —- 4 2 So M6 LOS OE SS ETOP * Pan, or fx n «. „ 4 = — - k * — 
- 8 * ge =, ww : "= he OS r — r — — 5 
N X JI > U = — a: l 
= „ _ 


* 7 - \ 1 5 Wu d ">. 
FTC AP are St” 99 ae RI I rt, 


—.—.— 


COS =>. 


— Ce yo 3, 1 ay " — — 
- A RT, Wt — 


ag qty wee dd 
41, a; - AvS; oy 


AS 2 A Ia Ez; . 
— e ( QQ PIR... BP $a, 


(0. Lam. i. 19d (+) Jett. vii. 1. ö 
(57 Exod. xiv. 24. (4 Mark xili. 35. 3 


M 2 -- = fubdis 


— : 


ISS 
XL 8 *. ny 2 


. . A AA ³⅛˙ ] ˙ͤwVP . . wmv —⁰ I or, 


„ . rr ES ora 


r 


p 
N 
* 


E 


2 — — — * 
pot - — - 
— % with >» * 
— 


| 
Þ 


Of MinuTEs. 


þ u AP. ſubdivided by Aſtronomers into ſixty 


Seconds, and alſo each Second into ſixty 


UND Thirds, and each Third into fixty 
Fourths, &c. whereas it is uſual to ſub- 
divide an Horary Minute only into Se- 
conds. Now as 15 Degrees of the E- 

quator anſwer to one Hour or ſixty Ho- 

rary Minutes, ſo one Degree of the E-:.- 
quator, or ſixty Graduary Minutes an- 

ſwer to four Horary Minutes; and fo one 

Horary Minute to fifteen Graduary Mi- 
nutes. And thus much for the ſeveral 
Parts of Time, which ariſe from a Day 

oF: Diviſion, and — N 


CHAP. 


E 


CHAP. It 


of the ferret Parts of Time, which 
ariſe from a Day by Collection 2 
viz. WEEK S, MonTHs, and 
Yzars. e 


Time, which ariſe from a Day I. 


by Collection, it is proper to ſpeak firſt . 


of the Week, not only as denoting the I. 


ſmalleſt Collection of Days, namely, u. a Week 


roperly ſo 
no more than ſeven ; but alſo as be- call d. 


ing the moſt Antient Collection, as 
we learn from the Sacred Hiſtory, 
whereby we are taught that it was in- 
ſtituted preſently after the Creation, 


and in Memory of God's creating the 


World in ſix Dove: and reſting on the 

Seventh from all his Works, which he 

bad made. 

The ſeven Days of the Week are 5 
commonly diſtinguiſhed by the Name rhe fe. 
of the Planets, accounted alſo juſt ,;7 . 
ſeven according © the Vulgar Syſtem, whence | 
and placed in this Order from the ae 


A . to the Loweſt, vi. Saturn, Denomi- 
: M 3 Tupiter, wALIONS. 


M ON G a ſeveral Parts: * CHAr. 
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Of. WEEKS. 


CHAP. Jupiter, Mars, the Sun, Venus, Mer- 


cury, and the Moon. Now: the Aſtro- 


bee ſuppoſing the fore- mentioned 


Planets to preſide or rule over the ſe- 
veral Hours of the Nuchthemeron 8 
cording to their Order above-mentio- 
1 hence denominate each Day of the 
Week from that Planet, which is ſup- 
- Poſed to preſide over the firſt Hour of 


the Nuchthemercu. Whence it comes 


to paſs, that the Days are denominated 
from the Planets according to the com- 
mon Method. For aſſigning the firſt 
Hour of Saturday to Saturn, the ſe- 
cond will fall to Jupiter, the third to 
Mars, the fourth to the Sun, the fifth 
to Venus, the ſixth to Mercury, and the 
teventh to the Moon, And fo the eighth x 
Hour will fall to Saturn again, and 
alſo the fifteenth and twenty-ſecond 
of the ſaid Nuchthemeron ; and conſe- 
quently, the twenty-third Hour will fall 
to Jupiter, the twenty-fourth to Mars. 
By which means the firſt Hour of the 
next Nuchthemeron will fall to the Sun, 


and the firſt Hour of the next to the 


Moon, of the next to Mars, of the next 
to Mercury, of the next to Jupiter, of 
the next to Venus; and of che next to 


8 aturn 1 8 


— Of Werks. "PF 
Saturn again, and ſo through the next Cn aÞ. 
Week as afore. Hence the Days of II. 


the Week came to be diſtinguiſhed in FW. 


their Order by the Latin Names of 
Dies, Saturni, Solis, Lune, Martis, 
Mercurii, Jovis and Veneris : ; and ſo 
among us by the Names of Saturday, 
Sunday, Munday, Tueſday, Wedneſday, 
Thurſday, and Friday. For as Satur- 

day, Sunday, and Munday, plainly de- 

note the Day of Saturn, the Sun, and 
the Moon; ſo Tueſday, f Wedneſday, 

Thurſday, and Friday, denote the Day 

of Tuiſco, Woden, Thor, and Friga ; 
which are the Saxon Names reſpectively 

: anſwering t to Mars, 1 * 

and Venus. 

It is alſo not to be omitted, chat, 8 


becauſe the Eaſter Week was formerly ” . 
' ; 75 of 
| eſteemed the Firſt or Principal Week ;,, Wess 


of the Year; and each Day thereof minared by 


the Anti- 


Was a Feria or Holy-Day ; hence the ent ChriC. 
ſeveral Days of the Week were diſtin- tians. 
guiſhed in their reſpective Order, a- 
mong the Primitive Chriſtians, by the 
Names of feria Prima, Secunda, e. 

1. e. the Firſt, Second, (&c.) Holy- f 
Day: Sunday, or the feria Prima be- 

ing otherwiſe ſtiled by them the Lord's 
M » "OP = 
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rakento it is not wholly to be paſt by, that asthe 
hs Original or Hebrew Word which we | 
eren render a Week, does literally denote 
Tears. only in general a Collection of Seven, 
and therefore may be applied to Years 
as well as Days, (and the ſame holds 

as to the correſpondent ( Greet and 


Latin Words, ) fo it is actually uſed in 


12 ! Of WEY S. 


Cn AP. Day, as being the Day of our Lord's 
II. Reſurrection. 


* Hitherto we have ſpoken of a Week 


4. in its common Acceptation, as it denotes 
AWeek a Week of Days, or ſeven Days. But 


(ch) ſome Places of the Sacred Hiſtory 


to denote, not ſeven Days, but ſeven 
Years. And in Conformity to the Uſe 

of the ſaid Original Word, our Engliſh 
Word Week is uſed in the laid e of. 


Sacred Scripture to denote, not a Week 


1 Days, but a Week of Years, or A 


Collection of ſeven Les, 
"Ro | Proceed we next to ſpeak of Months, 


4 Hod. which, as they are of various Sorts, 
cal Monch,ſo are called by this one common 
3 Name, not by mere Chance, or with- 


Month. out "IF Reaſon, but FT Nen of 
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_ Of MonTns. 13 
their all agreeing in ſome Relation to CH ae. 
a Month primarily ſo called. Now II. 
the (* Hebrew Word, to which our UW 
Word Month anſwers, does literally 
import the Time from one New Moon 
to another; and ſo does properly de- 
note a Synodical Month. And foraſ- 
much as this ſort of Month is moſt diſ- 
tinguiſhable by our Senſe, and ſo moſt 
obvious and proper to be uſed as a 
Meaſure of Time in the common Af- 
fairs of Life; hence it is more than 
probable, chat, as our Word Month 
18 evidently derived from the Word 
luoon, fo it was primarily intended to 
denote likewiſe the Time from one 
New Moon to another, or a Synedical 
Month, For it is more than probable, 
that this Word in our Language (and 
ſo of the cotreſpondent Words in all 
| Other Languages) was firſt uſed to de- 
note that Sort of Month, which was 
_ firſt obſerved as a Meaſure of Time. 
But now it is not reaſonably to be 
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() The Hebrew Word Chodeſh (is derived from 2 
Radix, which ſignifies to Renew, and accordingly) does 

Primarily denote the New Moon, or the Day of the New 
Moon; and thence it is ſecondarily taken to denote a 

ther, being the pgce from one New Moon to ano- 

ther, 
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doubted, 
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The be- 
riodical | 
Month, why her Orbit, this could not be determi- 


ned withour ſome ' Obſervation and 
Study; and therefore no doubt was not 
taken Notice of, till ſometime after 
the Synodical Month was uſed. And 


called a 
Month. 


. of MonTHs, 


CHAP. doubted, but the Synodical Month was 


II. firſt uſed as a Meaſure of Time, for- 


1 5 UV aſmuch as it is obvious to the bare Senſe, 
even of the Vulgar and moſt illiterate 


Perſons. 


5. As for the Periodical Month, or the 
Time wherein the Moon goes round 


conſequently it is not to be doubted, 


but the Name Month was applied to 
the Time of the Moon's Periodical 

| Courſe, not primarily, but ſecondarily, 
or after it had for ſome Time been ap- 
plied to the Moon's Synodical Courſe. 


And the Reaſon of impoſing the ſame 


Name upon the Time of that, as had 
been impoſed afore upon the Time of 
this, was, becauſe both Times agree 


in the general, vig. as they relate to 
the Courſe of the Moon, and fo may 


both from the Moon be called Months. | 


6. It has been afore (in the Aſtronomi- 
9fthe , cal Treatiſe, Chap. 4. Sec. 2, 3.) ob- 


La ſerved, that the Periodical Month con- 


ee Syno· ſiſts of 7 Days and 7 + + Hours and 
| the 
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th Synodical Month of 29 Days and CHAx. 


3. Hours. And the Reaſon of this II. 


Differences has been there accounted UW 


for | dical and 


Periodical 1 


It is here to be further noted, that, an. 
becauſe during ( either a Synodical or 7. 


Periodical) Month of the Moon, the & Pole 


| Sun paſles well-nigh through a whole what, an! 


Sign of the Ecliptick ; hence the Time 12 
of the Sun's paſling quite through a 5 
Sign is called a Solar Month, as nearly 
anſwering. to the Space of a Lunar 
Month, eſpecially the Synodical Month. 


For as this Sort of Lunar Month is a 
| little above 29 4 Days, fo the fore-men- 
| tioned Solar Month is almoſt 30 + Days: 
and conſequently the Difterence berween 
them is but about one Day. 


But now becauſe the fore-mentioned 8. 


Solar and Lunar Months do not conſiſt Civil 


Mont hs, 


juſt of whole Days, but of ſome odd vt, and 
Hours and Minutes over, which cannot why called | 
be confidered in the common Account 


ont! * 


of Time; therefore ſome certain Num- 
ber of juſt whole Days are made uſe of 
inſtead of the fore- mentioned Aſtrono- 


mical Months; but however are called 

likewiſe Months, foraſmuch as they 
come as near as can be to the ſaid Afro- 
nomical Months, from which they are 


"2 | | | diſtin- 
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Of MonTHns. 


diſtinguiſhed by the Name of Civil 


Months, as bez adapted to Coy or 


Common Uſe. 


9. 
A M-nth 


of Weeks, 
is made to conſiſt juſt of twenty- eight 


what. 


Thus in the firſt Place, has 1 is moſt 


commonly called a Month among us, 


whole Days, and ſo juſt of four whole 


Weeks; whence it is peculiarly ſtiled 


a Month of Weeks. It is obvious, 


that in Order to render the Computa- 
tion of Time from Weeks to Months 


more eaſy, and fo more fit for common 
Uſe, it was neceſſary that the Month 


| ſhould conſiſt juſt of ſome certain 
Number of whole Weeks: which being 


thus neceſſary, four whole Weeks were 
made Choice of for the Number, which 
ſhould conſtitute the Month; becauſe 
this Number comes nearer than any other 

Number of Weeks, to the ſeveral A- 


tronomical Months afore-· mentioned. 


3 

The Civil 
Synodic al 
Month, 

what. 


ay, is called Plenus, i. e. a Full Month; and a Civil 


The Aſtronomical Synodical Month 


is adapted to Civil or Common Uſe, 
by making the Civil Synodical Month 


to conſiſt eier of 1 ene 


„ — 


55 A Civil gpl Month conſiſting of thiny 


Syncdical Month conſi ſting but of twenty - nine Days, is 


called gent, i. e. an Hollow or D:fefive Month. 


nine 
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nine and thirty whole Days; for 29 CHAP, 


＋ 30 =-59 = 291 x 2, that is, two II. 
Civil Synodical Months are equal to 
two Aſtronomical Synodical Months, 
omitting in both the odd Minutes. 
And conſequently, according to this 
Method, the New Moon will keep to 
the firſt Day of every ſuch Civil 
Month for a long time together, when 
once adjuſted thereto. This was the 
Month in Civil or Common Uſe among 
the Jews, Greeks, and Romans, till the 
Time of Julius Ceſar, and is ſtill ſo 
| among the Turks. 
In like manner, the Ae So- II. 
lar Month may be adapted to common 3 
| Uſe, by making the Civil Solar Months iht 4e 
to conſiſt alternately of thirty and thir- e 
| ty-one Days, excepting one Month of c;.,; 
| the twelve, which ſhould conſiſt of thir- 88 
| ty Days every four Years; the other je 
| three Years it muſt conſiſt only of 
| twenty-nine Days. This is illuſtrated 

by the adjoining Scheme or Table of 
| the Solar Months. 


Months. 
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i Of MonTHs, 


II. Months. Days. Months. Days. Months. Days, 


March 31 Quintilie 31 November 31 
WWW April : OD Sextilis 30 December 7 
May 31 September 31 FTFanuary 31 
June 30 October 30 February 29 

| And every fourth Year, 30 


For according to this regular and uni- 


form Method, there will be 365 Days 


in the ewelye Solar Months for three 


Years together, and every fourth Year 
366 Days, juſt as it is now. 
12. It is evident then, that the Civil 
The Solar Solar Months might be thus uniform- 
Monthy ly conſtituted. And indeed they were 
ow came 
zobeinfi- ſo conſtituted in the main at firſt by 
ie. Julius Ceſar, who brought the Solar 
in Ulea- x 
mong us. Months into common Uſe among the 


Romans, whereas they uſed afore the 


Civil Lunar Month, as was (*) ob- 
ſerved when we were ſpeaking of the 


ſaid Lunar Month. The Alteration 
was made afterwards, when ( as the 
fifth Month, which had afore been 


called from its Rank, Quintilis, was 
new named Julius in Honour of the 
Emperor of that Name; fo ) the fixth | 


1 which had afore been called 


— 


5 (+ Sect. 10th ; of this Chapter, 
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from its Rank, Sextilis, was new CAP. 
named Auguſtus in Memory likewiſe of II. 
the Emperor of the ſame Name; and 
not only ſo, but (whereas this Month 
conſiſted afore but of thirty Days, 
and ſo was a Day ſhorter than the 
foregoing Month of July,) there was 
a Day more added to it, that ſo the 
Honour paid to Auguſtus might not 
ſeem to fall ſhort of the Honour paid 
to Julius, even in this Punctilio. Now 
this Alteration being made as to the 
Month of Auguſt, it (according to the 
alternate Method at firſt inſtituted, and 
ſtill preſerved in the following Months) 
E: made an Alteration in all the follow- 
ing Months, except January, which 
upon this Alteration ſhould have had 
but thirty Days according to the alter- 
nate Method primarily inſtituted. But 
this Month being ſo named in Honour 
| of Janus, eſteemed by the Romans, the 
| God of Time, on the like Conſiderati- 
on chat it ſeem d proper to lengthen the 
Month of Auguſt by a Day, it might 
ſeem not proper to leſſen the Month of 
January by a Day, but rather to con- 
tinue it ſtill thirty-one Days long, and 
to make February, which afore was 
twenty- 
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Cn AP. twenty-nine, and every fourth Year 
thirty Days long, to be commonly but 

CV twenty-eight, and every fourth Lear 
but rwenty-nine Days long. And ſo: | 


the Solar Months came to ſtand, as 
they do now now in our Calendar, 
(whence they are called the Calendar 


Months) in reference to the Names and 


Number of Days aſſigned to each, ſer 
down in ſhort in the following Ta- 
ble. 


Months. Days Months. Days. Months. Days. 


March 31 Fuly 31 November 30 
April 30 Auguſt 31 December 31 
May 31 -:. September © 30 January: 31 
Tune: ---30 Ocover 31 February 28 
15 ” But ev oy fourth Year, 29 


By comparing this and the 5 s 
ing Table, will be illuſtrated what- 
ever has been here ſaid, either con- 


cerning the firſt aan of the So- 


lar Months among the Romans by Ju- 

lius Ceſar ; or concerning the Changes 
that have been ſince introduced. And 
alſo it will appear, that the whole 


Number of Days, contained in the 
twelve Solar Months taken together, 
hath been all along the ſame, viz. 


365 Days, and every fourth Year 366 


Days. The former of which Sums is 
= 3 „„ 


mm A 2 5 28 2. . 
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Of MonTHs. 21 
the Time, wherein the Sun ſeems toCnay. 
paſs through the twelve Signs, (*) omit- II. 


ting the odd Hours and Minutes, and WWW 


the latter Sum is the Time, whatetn the 


Sun ſeems to pals through the twelve 
Signs, adding thereto the odd Hours and 
Minutes which were omitted the three 


foregoing Years, and ſo many Minutes 
more as make the ſaid odd Hours and 
Minutes equal to a whole Day in four 
Years. 

Now as theſe twelve Solar or Ca- 


lendar Months make up the Civil So- ren 
ont 


how Equi- 


Senſe it is, that a Twelve- Month is uſed valent to a 


lar Year in uſe among us (in which 


13. 


by us as an Equivalent Term to a r. 


Tear) ſo what has been faid concern- 


ing the Sums of 365 and 366 Days 
being contained in the twelve Calen- 


dar Months taken together, will be 


more particularly explained, when we 


come preſently to ſpeak of the Civil 


Year in uſe among us; after that 
we have made ſome Ks: Obſerva- 


tions concerning che Vear in gene- 
ral. 


8 D — 


{*) See 8gJ. 16, of this Chapter. 
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22 Of Yzars 


Cnay. By a (% Year then (the only Part 


II. of Time remaining to be treated of) 
s denoted in general a Revolution of 
14. a Celeſtial Light round the Heavens by 


Tear. (what is eſteemed ) its proper Motion. 


what, in 
general, Thus an entire (apparent) Revolution 


Itis pro- of the fixed Stars is tiled the Great 


perly taken 


l nete Tear; and the Time wherein Saturn, 
Solar Year. Jupiter, and Mars, go round their 


Orbits, is reſpectively ſtiled the Year 

of Saturn, Jupiter, and Mars; and ac- 

cordingly the Time of the Moon's go- 

ing round her Orbit, commonly called 

her Periodical Month, 1s ſometime 

ſtiled her Year. But by a Year is prin- 

cipally and properly denoted the Time, 

wherein the Sun appears to move round 

the Ecliptick, which is 365 Days, 5 
Hours, and very near 49+ Minutes. 

1c. Now becauſe during the Time of 

A Lunar One Solar Year, there are twelve Sy- 

Yar wet nodicel Months; hence twelve Syno- 


» ꝛ —— 


— ane. 


(*) As the Latin Word Ann us primarily denotes a 
Circle ( whence A'nwins ſignifies a Ring) and is thence 
taken to denorea Ycar, as being 3 Circic of Time, which 
being once gone round is begun again; fo the Greek 


Word 24&uro;, and the Heërew Mord ond; is ot the hike 
* Portance. 


* 
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Nin 23 


dical Months conſtitute (what is called Crap 
a Lunar Year;) which therefore conſiſts II. 


E 3 54 Days, 8 Hours, and a little more (AWW 


48 Minutes. So that the exact 


| Difference between the Aſtronomical 


Solar and Lunar Year is 10 Days, 21 


” Hours, and 1 Minute. 


Yue whereas the Hours and Minutes 16, 


above the whole Days of a Solar Year, ano 


can't be taken Notice of 1 In Civil OT Solar Year; 


how adap- 


Common Uſe; therefore the Civil So- reds Civil 


lar Year in uſe among us, is made tO or Common 


conſiſt only of 365 Days for three Years HM. 


together, and every fourth Year of 366 


Days. Namely, whereas in an Aſtro- 
nomical Solar Year there are, above the 


whole Days, 5 Hours, and very near 


49 + Minutes ; there are added every 


Year about 11 Minutes, to make up 
this juſt ſix Hours; and cheſe fix Hours 


amount juſt to a whole Day in four 


. 


Each of the three * line 15 


7a 


only of 365 Days, is called a Common APiſtex- 
Lear; and every fourth Year conſiſting 


tile or 
[ cap | 


of 366 Days, is called a Biſſextile or Ver why 
Leap-Year. The Reaſon of its being“ ee, 
called Biſſextile is, becauſe the Day a- 


riſing 1 in four Years out of the ſix Hours 
N 2 afore= 


224 Of YEARS. 
CH Ap. afore-mentioned, is this Year interca- 
II. /ated, i. e. inſerted into the Calendar, by 
UV reckoning ( according to the Roman 
Way, bis ſextum Kal. Martii, i. e. by 
reckoning ) twice the fixth Day before 
the Calends of March, which anſwers 
to our twenty-fourth of February. But 
although we took our Civil Solar Year 
from the Romans, yet we do not imi- 
cate them in this particular, but inſtead 
of reckoning February the twenty- fourth 
twice, we reckon this Year twenty-nine 
Days in February, whereas in common 
A Fears we reckon but twenty-eight. But 
although we reckon not February twen- 
 ty-fourth twice, yet we reckon twice 
3 the Calendar Letter always belonging 
1 to February the twenty- fourth; namely 
. J. And by this means, that which was 
Ha the Sunday Letter from Fanuary the 
firſt to February twenty- fourth, will be 
| ſo no longer, but the Letter next before 


Wn it in the Order of the Alphabet, will 
be the Sunday Letter for the remaining 
Part of the Year. From which Leap 
or Change from one Sunday Letter to 
another, this Vear came to have the 
Name of Leap-Year amongſt uus. 
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Of YEARS. 3 7. 


It has been afore obſerved, that the Cu av. 


Aﬀtronomicat or true Solar Year does II. 


conſiſt of 365 Days, 5 Hours, 49 + Mi- V 


nutes. Whereas to adapt it to Civil 18. 


Uſe, the Solar Year is conceived to con- Le Civil 


{fiſt of 305 Days, and juſt ſix Hours; a Pray 


| 3 too long by 
(which fix Hours in four Years make ve A, 


up juſt another whole Day 10 ſo tha ene and 


of the Gre- 
the Civil Solar Year is about eleven gorianRe- 


Minutes longer than the true Solar Year. prog 
Hence it comes to paſs, that the Sea- lendar 
ſons, or (which comes to the ſame ) ſme. 
the Equinoxes and Solſtices, depending 55 
on the true Solar Year, do not keep al- 
ways to the ſame Time or Part of our 
Civil or Common Year, but vary every 
Year about eleven Minutes, (vis. 10, 
and 48) and conſequently about a 
whole Day in 133 Years. Wherefore 
from A. D. 325, when the famous Ni- 
cene Council was held, to A. D. 1582, 
wherein Pope Gregory the XIIIch re- 
formed the Calendar, there was found 
to have aroſe a Variation of ten Days; 
the Vernal Equinox, which at the Time 
of the Nicene Council fell about the 
21ſt of March, in A. D. 1582, being 
found to fall on March the lith. 
Hereupon the fore- mentioned Pope, 
5 N iending 
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Of YEARS. 


Cnapr.intending to bring back the Equinox to 


the Time of the Vear it fell upon at 


* the Nicene Council, ordered October 5th, 


(in the Vear 1 582. ) to be reckoned 
October 15th, thereby ſuppreſſing ten 


Days, and making the following March 


110% to be reckoned March 21/t; and 
ſo the Vernal Equinox, which other- 

wiſe would- have been reckoned to fall 
on March 11th, to fall on March 


21}, as at the Time of the Nicene 


Council. And that the like Variation 
might nor happen again, the ſaid Pope 
ordered, that once in 133 Years a Day 


ſhould be taken out of the Calendar; 


or (which comes to the ſame) that three 


Days ſhould be taken out every four 


Hundred Years, after this Method, viz. 


whereas, according to the Account a- 


fore (and ſtill by us) uſed, every Hun- 


dredth Year from the Nativity of our 
Saviour is a Leap-Year ; from thence- 


forth only every four Hundredth Year 


ſhould be a Leap-Near ; and the other 


Hundred Years ſhould be common 


Style, 


Years. 
As the 8 afore in uſe, 


. gige thence called the Old Style; as alſo De 5 


and New 


Julian Account or Julian Year, from 1 


Fal 98 80 0 5 whoſe Authority " 


Was 1 


Of YEARS, 27 


was firſt introduced among the Romans, CHAP. 

 forty-fix Years before Chriſt, according II. 
to the Common Account by the Years WWW 

of our Lord: So this Form of the Ci- 

vil Solar Year introduced by the fore- 

mentioned Pope Gregory, is from him 
called the Gregorian Account ; as alſo 
from its being (comparatively with the 

former) newly introduced. the New-Style. 

And this is uſed in Italy, France, 5 pain, 

and where-ever the Pope's Authority 18 
acknowledged; and as it had been re- 
ceived from the firſt by the Popiſh Coun- 

tries of Germany, ſo Dewan the End of 

the laſt Century it was received alſo by 
many of the Reformed People of Germa- 

ny, as to their Civil or Common Account 

of Time. For as to their Eccleſiaſtical 

Account, or finding the (Eaſtern Moon, 

or) Time of Eaſter, theſe do or did till 

(*) very lately follow the Rudolphine 
Tables of Kepler. The Old. Style is ſtill 

uſed by Us of this Ifland, as allo i in 

Ireland, and by ſome others. 1 

Although the Calends or Firſt of 


January is now. a e almoſt through- of 2 
| | rious 2 

C ˙ 6u 8 3 — — ginnings 
„„ of the Ci. 

vil Solar 

Tear in va- 


< ) The Publick News:Papiers bs | in . given 
1 of ſome Reformation or Alteration made 5 9 | 
in this Reſpect by the Proteſtants in Germany. | e _ 


a 


1 Of YEARs. 
Cn Ax. out all Europe, commonly looked on as 


II. the Beginning of the Year, whether 
Julian or Gregorian ; yet there are 
_ ſome, who reckon the Beginning of 


it from ſome other Part of the Year. 
Thus the Venetian, Florentines, and 


Piſans in Italy, and the Inhabitants of 
Triers or Treves in Germany, reckon 


the Beginning of the Year from the 
Vernal Equinox. The Church of Eng- 


land, in Conformity to the Antient U- 
ſage of the Chriſtian Church, reckons 


her Eccleſiaſtical Year from the Feaſt 
of the Annunciation, commonly called 
by us Lady-Day. And our Civil Year, 
according to our Law, takes alſo its 
Beginning from the ſame Day; though 
the common People, and others among 
us in Matters not requiring the Nicety 
of a Legal Date, reckon the Begin- 
ning of our Year from the firſt of Ja- . 


: mary. Z 


„ e been * obſerved, that the 
2be Aftro- Lunar Year, ſtrictly or according to Aſ- 
penn rronomical exactneſs, conſiſts of 354 
' Year, bow Days, 8 Hours, and a little more than 


 adapredro 18 Minutes. But to adapt this alſo to 


Civil Uſe; 


4nd frtog Civil Uſe, the Civil Lunar Year is eſ- 


the Wan- 0 
ering La reemed to conſiſt only of 35% whels 


oy 
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Of Yr ARS. 


Days. So that the Difference between Cx AP. 


the Civil Lunar Year of 354 Days, and 


the Civil Solar Year of 365 Days, is UV 


eleven Days; the former being fo 


much ſhorter than the latter, Hence it 
comes to paſs, that ſuch as uſe the Civil 
Lunar Year, without any regard to 


| the aforeſaid Difference, their Year, 
ſuppoſing 1 it to begin now in Spring, will 
after eight Years Time begin in Win- 


ter; and after eight Years more in Au- 
| tumn, and ſo after that in Summer; and 
laſtly, after about thirty three Years in 
| all, will begin in Spring again. Hence 
it is called Annus Lunaris Vagus, or 
the Wandring Lunar Year ; becauſe its 
Beginning thus wanders chrough the 
ſeveral Seaſons, and that in the Me- 


mory of Man. And this is the Sort of 
Vear uſed by the Turks. 
Others, though they uſed or uſe 


| the Civil Lunar Year, yet remedy the 97. 5 


fore-· mentioned Inconveniency of its fe. 
nar, or 


thus changing the Time of its Begin- 


ning, by having Regard to the fore- lart Lear. 


mentioned Difference of eleven Days, 


between rhe Civil Solar and Lunar 
E namely, by intercalating ſo 
| many Months, a8 the ſaid — 
” OT eee] 
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Of YEARS. 


Cnap.of eleven Days ariſe to in ſuch a num- 


ber of Years. By which means the 


VV Lunar and Solar Year are kept ſo ad- 
1 juſted one to the other, as that the Be- 
ginning of the Lunar Vear will keep 


in a manner fixed to the ſame Part of 


the Solar Year, Hence this Sort of 
Year is called the fixed Lunar Year; 
as alſo the Luni-Solar Year ; and it is 
_ uſed by the Jews, and the Church * 


Rome in her Eccleſiaſtical Account. 


And thus much for the ſeveral Parts, 


into which Time in general is diſtin- 


: . 


c 2 ap” 


are theſe; vis. New Moons, Full 
| Moons, Eclipſes, either of the Sun © | Kwong 


311 


CHAP. Ill 


07 the ſeveral Cnanacters of Time 


in general: and particularly of 
the Cycit of the Moox, and the 
Eracrs. 


) Rocced we now to ſpeak of the ſe⸗ CHAP. 


veral Characters, whereby particu- III. 


Jar Times are diſtinguiſhed one from the YN 


| other. And theſe are either Natural 
| ; * Inſtituted by Men. | Wy 5 » — 


racters of 


The Natural Characters of Time are Time two- 
ſuch as depend on Natural Cauſes, 8 


they are commonly call'd) or Moon, der, of 
the two Equinoxes, the two Solftices,? 
the Cycle of the Moon, and the Epacts 
of the Moon. All which have been 

_ ſufficiently ſpoken of in the foregoing 
Treatiſe of Aſtronomy, EXCEPL the Cycle 
and Epadts of the Moon; which are 
| therefore to be here Erplained. 


The 


The 5 


Ime, what. 
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Crnap. 


III. 


Of the CycLE of the Moon, 
The Cycle of the Moon then is to be 


eſteem'd a (*) Natural Character of 


11 1 Time, becauſe it depends on a Natural 


cle of the 
Moon. 


4. 
Of the 
Golden 


Number, 


or Prime. 


Cauſe, viz. the Motion of the Moon: 
Of the Cy- which i is ſuch, that, after nineteen Years 
very nearly, the New Moons and Full 
Moons are obſerved to fall on the 
ſame Nuchthemeron of the Julian Year, 
as they did nineteen Years afore. Hence - 
this Cycle is otherwiſe termed the 888 

cle of nineteen Tears. = 
The New Moons being obſerved to 
fall our thus, they were wont former- | 
ly to calculate or find out the Time of 
the New Moons (without the Help of 
Aſtronomical Tables) after this man- 
ner. They obſerved, on what Day 
of each Calendar Month the New 
Moon fell, in each Vear of this Cycle; 
and to the ſaid Days they ſet reſpec- 
tively the Number of the ſaid Year. 
: Thus obſerving, that the New Moons, 
in the firſt Year of this Cycle, fell on 
January 2 3d, February, 2 ½, March 23d, 


. 


— K 


{ +) Some elleem this, not a Natural, but an Toflitu- 5 
jod Character of Time. But not lo properly, fince it 


depends on a Natural Cauſe, > 


e. 


I / . cans 


_ Of the CycLx of the Moon. 33 
Kc. they ſet the Number 1 to the ſaid CH ap; 
Days. And in the like manner, obſer- III. 
ving that, in the ſecond Year of this . 
Cycle, the New Moons fell on Janu- 
ary 12th, February roth, March 12th, 
e 0 the ſaid Days they ſer the 
Number 2. And after this Method 
they went through all the nineteen 
| Years of this Cycle; as may be ſeen 
(% in the Calendar adjoining to the 
End of this Chronological Treatiſe. 
The Numbers thus ſet to the Days 
whereon the New Moons fell in each 
| Year, are called the Golden Numbers, 
| either becauſe they were formerly 
| wont to be writ in Gold, or elſe be- 
| cauſe of their Golden or great Uſe. 
| Any one of theſe Golden Numbers is 
| otherwiſe called the (+) Prime, be- 
cauſe the faid Numbers were placed 
nin the Prime or Firſt Column of the 
Calendar, as they ſtill are in our 
Church Calendar, and in the Calen- 
dar adjoining to this Treatiſe : Or elſe 


b 0 x) As allo in the Calendar of the Common W _ 
Book. 
(+) It is called by this Name in the Directions be- 
longing to the Table oY finding Hr * ever in the = 
, Common- ayer Book. 


5 "becanth 7 


34 Of the CYCLE of the Moo k. 


Cn Af. becauſe each Golden Number denotes 


e 
III. Luna Prima, or the firſt Day of the 5 
Wer Moon, according to which way | t 


of ſpeaking the Full Moon is frequent- | 
ly ſtyl'd Luna Quartadecima, as fall- 
ing on the Fourteenth Day after the 
New Moon incluſively. The Golden | 
Numbers being thus placed, it was ealy 
to find, what Day of any Month in 
any Year given the New Moon will | 
fall upon, it being known to what Year | 
of the Moon's Cycle the Year given 
| anſwered. Thus ſuppoſe, A. D. 354; 
to be the Year, given, which anſwers 
to the 137 Vear of the Moon's Cycle; 
and ſuppoſe it be enquired, what day 
of March the New Moon fell upon that 
Vear, I look for the Number 13 in the 
1 Month of March, and find it ſet to 
the 117% Day; whereby is ſhewn, that 
the New Moon fell chat Year on that 
Day of March. 
Aud by this Method . "New : 
How frag Moon could be found with Accura- | 
the New cy enough at the Time of the Nicene 


Moons at 
raſhes by Council, toraſmuch as the Golden Num- 


Ni wer. ber did then ſhew the Day ( 7. e. the 

5  Nuchthemeron) within which the New 
Moon fell out. And hereupon is found- | 

„„ _ 


PIT. * 22 


en 


- of the cv of the Moo x. 


ed the Rule of the Nicene Council for CAP. 


finding Eaſter, of which more in Chap- 


ter 7th. It is here to be obſerved, that UN 
the Golden Numbers do not now ſhew 
the Days, whereon the New Moons 
fall. For the Cycle of the Moon is 
leſs than nineteen Julian Years, by 1 
Hour, 27 Minutes, and almoſt 32 Se- 


conds. Whence it comes to paſs, that, 


although the New Moons fall again 
upon the ſame Days, as they did 
nineteen Years afore, yet they fal not 
on the ſame Hour of the Day or Nuch- 
_ themeron ; but 1 Hour, 27 Minutes, 
and almoſt 32" Sooner. And this Dif- 
' ference ariſing in about 312 years to 
a Whole Day, hence the New Moons 
after every 312 years fall a whole Day 
| (7. e. Nuchthemeron) ſooner. Upon this 
Score the New Moons fall now four 

| Days ſooner, than they did at the Time 
| of the Nicene Council. Which being 
| obſerved, the Pay (7. e. the Nuchthe- 
meron, though not the Hour of it) on 
which the New Moons fall, may be 
no found by the Golden Number. 
1 Br Inſtance, I would know on what 
Day of January the New Moon will 
Wi next Year, vis. 7. This, by 
| 5 ene 
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36 Of the CycLE of the Moon. 


Cu Ar. the Rule delivered in the following 


III. Paragraph, will be found to be the 


N third year of the Moon's Cycle. I look 
there fore for the Golden Number 3, and 
find it (in the Calendar) placed to 


January the 1ſt, and again to January 


the 3 1/, ſo that about the Time of the 
Nicene Council, there were two New 
Moons in the Month of January, every 
third year of the Moon's Cycle. Where- 
as, according to the fore- mentioned 


Obſervations, each of the ſaid two New 


Moons falling now four Days ſooner, 
the firſt of them falls upon December 


_ 28th of this preſent Year, 1711; and 


only the other falls in the January 
nnn, „vis. on Jaun SIN» 


ad non ee Ir remains now to ſhew, how it is 
1% to be found, what Year of the Moon's | 


what Year 


of the Cycle any given Year of Chriſt an- 
| Moon's ſwers to. And this is done by (5) 


Cycle any 


| given Year adding 1 to the given Year of Chriſ, n 
of Chriſt and then dividing the Sum by 19. If 
e juſt divides the Number of the 
| Year given, then it is the 19th 1 
laſt Year of the Moon's 008 1: ; ir ” 


. ˙—rͤĩ ˙ 


65 The Reaſon of A 1 is, decent * Era ; of | - 


. 8 in the ſecond Year of edis Cycle...” 


does 


. 
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does not juſt divide the ſaid Number, Cy ae, 


but ſomewhat of the ſaid Number re- 


mains over, then the ſaid Remainder (WW 


ſhews the Year of the Moon's Cycle. 


For inſtance, I would know to what 
| Year of the Moon's Cycle A. D. 1712 


anſwers. And by this Rule I find it to 


_ anſwer to the third Year of the Cycle; 
for 1712 + 1 being divided by 19, there 
will remain 3. And thus much for the 
Cycle of the Moon. 


Come we next to the Epacts of the 


Moon. It has been afore obſerved, that of fo - 
the Civil Lunar Year is eleven Days % Moon, 
| ſhorter than the Civil Solar Year. Con- 
ſequently, two ſuch Lunar Years will 
be twenty two Days ſhorter than two 
' ſuch Solar Years ; and three Lunar Years 
will be ſhorter than three Solar Years by 
thirty-three - Days. Now ſuch as uſe 
| the fixed Lunar (otherwiſe called the 
| Luni-Solar Year, in order to adjuſt the 
| faid Lunar Year to the Solar, as often as 
the Lunar Year does thus come to be 
| thirty three Days ſhorter than the Solar, 
do intercalate a Month of thirty Days 
into the Lunar Year; except only 


every 19th Year, viz. x Va laſt Year of 


| the Moon's Cycle) when the interca- 


lated -” 


8 
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lated Month conſiſts but of e | 
Days. 
*-" Teal: Number, Epats. | By this means 
Ys | 4 | the Civil Lunar 
"IH J. XXII. | and Solar Years 
5 9 are kept ſo ad- 
1 XXIV. juſted together, as 
1.6: VI. | thatthefirit Year 
[+ | 634. of the MOON: 
0 . IX. | Cycle comes not 
th : * | ſhorterof the So- 
12 . XII. lar Year than e- 
1 8 leven Days; the 
+ h XV. ſecond Year of 
5 XVI. the ſaid Cycle not 
[13 . XVIII.] ſhorter than 22 
19 — 5 XXIX. | Days; the third 


Year ſhorter only 
by three Days, Sc. as may be ſeen in 


the adjoining Table. Namely, as the 
New Moons are the fame (i. e. fall on 


the ſame Day) every nineteen Years, fo 


the difference between the Lunar and 


Solar Year is the ſame every nineteen 
Wi 


is always to be added to the Lunar Year, 


And becauſe the ſaid Difference 


in order to adjuft or make it equal to 


the Solar Year; hence the faid Diffe- 
rence reſpeRtively wien to. each 
"TON 


J en EI ft. AS. DAS. þ IR. OG. $3 + 
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ear of the Moon's Cycle, is called the CHAT. 


Epact of the ſaid Year, i. e. the Num- III. 


ber to be added to the ſaid Year to make WWW 
tit equal to the Solar V ear. 285 


Upon this mutual Reſpect between the 8. 


Cycle of the Moon, and the Cycle of tow 
the Epacts, there is founded this Rule fd 


Epact. of 


for (*) finding the Epact belonging to % Moon 
any Year of the Moon's Cycle. Multi- 


to the [us 


ply the Year g1ven of the Moon's Cycle lian Ac- 


into 11; if the Product be leſs than 30, t. 


it is the Epact ſought; if the Product 
be greater than 30, divide it by 30; and 
the Remainder of the Dividend is the 
Epact, Ex. gr. I would know the E- 
pact for A. D. 17 12, which has been al- 
ready found to be the third Vear of the 
| Moon's Cycle. Wherefore three is the E- 
pact for A. D. 17 12: for 11 * 3 = 33, 
and 33 being divided by 30, there is 
left three of the Dividend for the Epact. 


) Namely in reſpeck of the oiian Account. For in 


reſpect of the Gregorian Account there is a different Me- 


thod, the Epact being different. However, the Julian 


Fpadt being known, it is eaſy thence to know the Gre- 
gorian Epact. Namely, if the julian Epact begreater than 
11, Subſtract 11 from it: if Jeſs, add 30 toit, and out 


pf the sum Subſtract 11, and the Refidue will be the Gre- 
gor an Epact. For inſtance; it has been found, that Thice 
is the Julian Epact for A. D. 17:2. Wherefore 3 + 
30 = 33, and 33 — 11222. Which laſt Number (vix- 
232.) is the Gregorian Epr't for the laid Year, 1712. | 
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CAP. By the Help of the Epact may be 


HI. found, what Day of any Month in any 
Wear the New Moon falls on, thus: To 
9. the Number of the Month from March 


7»fnd5) incluſively, add the Epact of the Year | 


an 85 given; if the Sum be leſs than 30, Sub- 


of any ſtract it out of 30; if greater, Subſtract 


Month in. 


any Vear it out of 60; and the Remainder will 
the New be the Day, whereon the New Moon 
Mor fas will fall. N. B. If the New Moon be 


ſought for the Month of January or 


March, then nothing 1s to be added to 
the Epact; if for February or April, then 


only 1 1s to be added. Fe, gr. I would | 


know what Day of December the New 
Moon will fall on this A. D. 1711, 
the Epact whereof is 22. By the a- 


foreſaid Rule, I find it will be Decem- 
ber 28th, for 22 + 10 = 32, and bo— 


32 -= 28. 


OL he- Day, ene the New Moon 
To find the falls, being thus found, it is eaſy from 


Age of che 


1 thence to infer, what the Age of the 


Moon is on any Day given, However, 
there isa peculiar Rule commonly made 
uſe of to this purpoſe, which is this; 


Add the Epact of the Year, the Num- 
ber of the Month from March inclu- 

ſively, and the given Day of the Month 
all into one Sum: which, il it be leſs 
| | than 


; 


- 
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than 30, ſhews the Age of the Moon; CHAf. 
if it be greater than 30, divide it by 30, III. 
and the Remainder of the Dividend T9 
ſhews the Age of the Moon, or how 


many Days it is from the laſt New 
Moon. And this Method will never 


err a whole Day. For inſtance, I would 
| know, what will be the Age of the 


Moon on December 41/} of this Year | 
1711. By this Rule I find, that the 


Moon will then be three Days Old, 7. e. 
that it will then be three Days from the 


laſt New Moon. For 22 + 10 + 
31 — 63, and 63 being divided by 30, 
there will remain of the Dividend 3. 
And this exactly agrees to the other fore- 
going Rule, whereby it was found, that 
the New Moon will fall on December 


3 28th of this Year 1711. 


It remains only to obſerve, that the 11. 


Epacts of the Moon are juſtly to be eſ- The Epats 


the Moon 
teemed as * Natural Characters of 25 4 * 


Time; foraſmuch as they depend on a eſteemed 
Natural Cauſe, viz. the Motion of the 
Moon. For the Reaſon, why the Civil 


Natural! 
Character? 


8188 


—— 


a This i is inſiſted upon, becauſe the Epacts are by 
ſome eſteemed, not Natural, but inflituzed Char acter: E 


O 3 5 Lunar 


2627) = 


he DIO es: ES x ve 
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Of the EPACTS. 


Cn ar. Lunar Year is leſs than the Civil Solar 


(i. e. Julian) Year by eleven Days, is, 


UV becauſe as the Moon goes round her | 


Orbit, there are twelve Conjunctions of 
her and the Sun, (or twelve Synodical 
Months, which make up a Lunar Vear) 
in leſs Time by eleven Days very nearly, 
than the Sun ſeems to go once round 
the Ecliptick. And in like manner, the 


Reaſon why the Cycle of the Epacts, a8 


well as that of the Moon, conſiſts of 


nineteen Vears, is, becauſe in that Inter- 
val of Time, the Moon's Motion has 
| (much) the ſame Reſpect to the Sun, as 


it had nineteen Years afore. And thas 


much for the Natural Claragers of 
i Time. JS 


[43] 


C HA p. iv. 


Of the Cycle of the SUNDAY-LETTER, 


n called the Cycle of the 
SU Ne: 


85 [ "HE Cycle of the Sun is very im- CHAP. 


properly ſo called, foraſmuch as IV. 


it relates not to the Courſe of the Sun. 
but to the Courſe of the Dominica! I. 


or Sunday-Letter ; whence it ought to Foy "on 


be called the Cycle of the Sunday- Letter. improper- 

It conſiſts of twenty-eight Years, for- 
aſmuch as after every twenty. eight 
Vears the Courſe or Order of the 
Sunday-Lelter is the fame, as it Was 
afore. 


ly ſo called. 


The Uſe of this Cycle ai from: a 


(*) the Cuſtom of Aſſigning in the an 
Calendar to each Day of the Week, © 
one of the firſt ſeven Letters of the © 


Alphabet; A being always affixed to 


i ** 


—— — 


© This Cuſtom 1 8 hence this Cycle 
not a Natural R but of Humane Infiitution. 


© 4 Fam 


this Cy- 
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Cn AP. January 1/1, whatever Day of the 
Week it be; B to January 2d, C to 
gane 34; and fo in order G to 

January 7th. After which the ſame 


Letters are repeated again, A being 
affixed to January 8th, &c. According 
to this Method, there being 52 Weeks, 
in a Year, the ſaid ſeven Letters are re- 
peated 52 Times in the Calendar. And 


were there but juſt 52 Weeks, the Let- 


ter G would belong to the laſt Day of 
the Year, as the Letter A does to the 
firſt; and conſequently, that Letter, 
which was at firſt conſtituted the Sun- 
day-Letter, (and the ſame is to be un- 
derſtood of the other Days of the Week) 
would always have been ſo ; and there 
would have been no Change of the 
Sunday-Letter. But our Year conſiſting 


of 52 Weeks, and an odd Day over, 


hence it comes to paſs, that the Letter 
A belongs to the laſt, as well as to the 


firſt Day of every Year. For, although 
every Leap-Year conſiſts of 366 Days, 


and ſo of two Days over 52 Weeks, 
yet it is not uſual to add a Letter more, 


viz, B, to the End of the Year ; but in- 


ſtead thereof to repeat the Letter F, 


which 


FA Wks IM 1 toi th 


* 
1 
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which (“) anſwers to the 247th of Fe-Cyap, 
 bruary, and to affix it again to the in- IV. 
_ rercalated Day (as has been (+) afore ww 
obſerved) which we call February 2 5th. 
By which means the ſaid ſeven Letters 
| of the Alphabet remain affixed to the 
ſame Days of a Leap-Year, as of a 
Common Year, through all the reſt of 
the Calendar, both before and after. 
The Letter A then thus always belong- 
ing to the firſt and laſt Day of the ſame 
Year, and conſequently to the laſt Day 
of the Old Year, and firſt Day of the 
New; it thence comes to paſs, that 
there is a Change made as to the Sun- 
| day-Letter in a backward Order, that 
is, ſuppoſing G to be the Sunda y-Let- 
ter one Year, F will be the next, and 
ſo on: which is illuſtrated by the fol- 
lowing Table; where it muſt be obſer- 
ved, that the great Letter is the Sunday- 
Letter for each Year. 
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IV December 1711. 8 anuary 1712. 
„„ „ ©: 84 | Movdey --f 2 1 | Tueſday 
bz, | Tueſday | |b....2 | Wedneſday 
C . . . 2b | Wedneſday . | Thurſday 
. 2% Thurſday . 4 1 Friday- 
© i TONY Saturday 
f . . . 29 | Saturday | F....6 | Sunday 
G . . 3o | Sundiy | |8....7 | Monday 
Aa... 31 | Monday a ....8 | Tueſday 


7% As from the foregoing Table it is 
Th: Odd evident, how the odd Day above 52 


Day in Weeks in a Year does make the Sunday- 
Letter change from one Letter to the 
nalen a next to it in a backward Order; ſo it 
iwgl2 „ is obvious, that were there but this ſingle 


ever) Com- 
m on Tear 


Change in 


ile un- Change, Sunday would be denoted by 
er each of the ſeven Letters every ſeven 
Years, and ſo the Cycle of the Sunday- 


Letter would conſiſt of no more than 
ſeven Years. But now there being in 


every fourth or Leap-Year two Days a- 
bove 52 Weeks, hence it comes to paſs, 


that there is every ſuch Year a double 


Change made as to the Sunday-Letter. 
Namely, as the odd ſingle Day above 52 


Weeks in a common Year, makes (as 


has been ſhewn by the foregoing Ta- 


ble) the firſt Sunday in Fanuary to ſhift = 
from that which was the Sunday-Let- 
ter of the foregoing Year, to the next 
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Letter to it in a backward Order; ſo CH Ap. 
the other Day, intercalated every Leap- * 

Vear after the 23d of February, (tho A 
it makes no change as to the Days of 
the Month, to which the Alphabetical 
Letters reſpeCtively belong ; which is 
brought about by the Artifice of repeat- 
ing the Letter F twice, as was before 
obſerved: yet it) does make a Change 
as to the Days of the Week, to which 
each Alphabetical Letter is to belong 
for the remaining Part of the Vear; as 
is evident by the following Table con- 
taining the latter Part of ee 1712, 
being Leap-Vear, and the former Part hh 
| of March. 8 


F ny, 525 Miarch. 
23 | Saturday 1 | d] Saturday 
24 F | | Sunday 2 | E | Sunday 

25 | f Monday 3 | [| ow 

26g I Tueſley 4} 8 5 Tueſday © 

27 |a | Wedneſday 5 a | Weaneſaoy 
28 | b | Thurſday 6 b | Thurſday 
20 1c: | Frieny 7 0 OO 


As the former Table ſhewed, how 4. 


it comes to paſs, that G is the Sunday- The inter- 
: 


Letter for 1711, and F for 1712, at Pay mates 


the Beginning of the faid Year, even c double 


hange 


r0 February 23d; ſo chis later Table © 50 un- 


ſhews 
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CAP. ſnews, how it comes to paſs, that af- 


IV. 


Eis the Sunday-Letter for the Reſt of 


Of the Cycle of the SUN. 


ter February 23d, not F-as afore, but 


day-Letter the Year. And conſequently as the 


every 


Lea. rar. former Table will ſerve to ſhew, how 
by the odd Day in a common Year, 


there is made every common Year a 
fingle Change as to the Sunday-Letter ; 


ſo 1 latter Table, compared with the 


former, will ſhew how by the inter- 


calated Day of a Leap-Year there is 


Tui Cycle 


why con- 


its of 
tvyenty- 
CER 

2 CAT; 


made after February 23d, in every Leap- 


Year another Change of the Sunday- 


Letter, beſides the former made at the 

Beginning of the ſaid Leap-Vear; ang 
conſequently how there comes a double 
Change of the Sande Kere every 

Leap-Year. e 7 
| Now as the Cycle of the Sunday- | 
Letter would have conſiſted but of 
ſeven Years, had there been only a 
ſingle Change of the ſaid Letter; ſo, 
by Reaſon of there being a double 
Change of the ſaid Letter every Leap 
or fourth Year, it comes to paſs, that 


the ſaid Cycle conſiſts of four Times 
ſeven Years, 1. e. the Sunday- Letter 


does not proceed in the ſame Courſe 

as it did afore, under twenty- eight 

Years ; and alter that Number ' 
Years | 


Cuomo ome ͤòꝗ 8 
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| Years its Courſe or Order is the ſameCnaAP. 
as it was afore. Which is illuſtrated IV. 


by the following Table; where it is WWW 


to be obſerved, that the firſt Year, 
and every fourth Year after, of the. 
Cycle is a Leap-Year, and therefore 
has two bund. Letters appertaining o 
it. 


A T A B LE of the Cycle of 


the 8 v N. 


A 1 FE, 17 ITT, 21 ch EB R 
18 F Zz2 A 6 Þ 
190 E 238 2734 


2. 24 F læz8 A 


9 13 
O B 114 D 
I 116-0 
28 16 B. 


3 
6G io B 
7 F 11 A 
6 E 128 
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To find what Year of this Cycle any mY OY 
given Year of our Lord anſwers to, 10 e 
and conſequently, What is the Sunday- 225 2 


Letter for the Year given, work thus: „ ar 
To the Year. of One Lord given (0*⁷ Cn? . 


ned 9, ane. div de t the SUM by 28. It 4 
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CR Af. any of the Dividend remains, the ſaid F 
IV. Remainder ſhews the Vear of the Cy- 
le ſought; if nothing remains of the 
Dividend, then it is the laſt or 2875 


Year of the Cycle. For Inſtance, I 
would know, what Year of the Cycle 


of the Sun, A. D. 1712. anſwers to. 
By the foregoing Rule I find it to an- 
ſwer to the 13th Year of the ſaid Cy- 
cle; (for 1712 + g = 1721, and 1721 


being divided by 28, there will be left 


13; ) and by the Table of this Cycle 1 


find the Sunday-Letters for the ſaid Year, 
being a Leap-Year, to be FE, viz. F 
from the Beginning of Fanuary ro 


February 2 zd, and after that E for the 
Reſt of the Year, according to the 1 | 


Julian Account. 


It may not be altogether unuſeful : 


275 3 to obſerve further, that each of the 


what Day firſt ſeven Alphabetical Letters always 


TY ba, (as is afore noted) belonging to the 


firs Day of lame * of each Month. in 1 the x Your, 


1 = 


9) Having a the Sunday Letter 88 to x 


> Julian Account, the Gregorian Sund ay. Letter will be the | 

third in a backward Order from the Julian. Thus FEE. 
being the Julian Sunday-Letters for 1712, being Leip- 
Year, C3 will be the Gregorian Sun fay- "Lett: rn tor. ihe. 


: lame. 


A: . . 8 


2 2 & BS 


r 


"V 
of : 


hence the two following Engliſh Verſes Cn ap. 
ſhew by the firſt Letter of each Word, IV. 


anſwering to the Order of the Months 
thus: 7 


kw, it is ealy by the Help of the 
foregoing Verſes to tell, what Day of 
the Yeek the firſt Day of any Month 
falls upon; namely, by conſidering 
the Order or Diftance of the Letter 
belonging to che firſt Day of the given 
Month from the given Sunday-Letter. 
Ex. gr. I would know, what Day of 
the Week the firſt of February 1712... 
will be, when the Sunday-Letter will 
be (at that Part of the ſaid Year) F. 
By the foregoing Verſes I know D is 
the Letter belonging to February 1/f, 
and therefore F being the Sunday-Let- 
ter D, (as being two in the Alphabe- 


Friday, which is agrecably two Days 
before ans: 5 


of the Cycle f the 8 v x. 35 


what Letter belongs to the rt Day of 
each Month; the Order of the Words 


Fan, Feb, March, Abril, May, Ya. 
At Dover Dwell ho” of Brown Efquire, 
Jah, d | Sept. -. G, N. Dec. 
O Chri Mian Faith, Aud Docfa. F ryar. 


-Wherafors the. Sunday Latter” being 
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In like manner, if it be enquired, 


IV. "what Day of the Week March 1ſt 
UYVwil fall upon in 1712, when the Sun- 


day-Letter will be changed from F to 
E. It being known by the foregoing 
Verſes, that D, is the Letter that be- 
longs alſo to the firſt of March, it 
follows that, as D is the Letter next 
before E, ſo March iIſt muſt fall on 


(that Day of the Week which is next 


before Sunday, viz.) Saturday. 

It being thus to be known, what 
| Day of the Week the fr/# Day of any 
Month falls upon; thereby may be 
„ eaſily known alſo, what Day of the 
Week any other Day of the ſame 
Month falls upon; namely, by conſi- 
© gering, that the I/, 87h, 15th, 22d, 
and 29th Day of any Month always 
fall upon the fame Day of the Week; 
and then reckoning, how far diſtant 


; W A ²˙ A EA ; 


the Day propoſed is from any of the 


aforeſaid Days. For inſtance, I would | 
know, what Day of the Week March 
18th. falls upon next Year, viz. 17 12. 
It being afore known, chat the firſt 
Day of March will then fall on Satur- 


day, it follows, that March 1 5th will | 


| be likewiſe on Saturday; and there- 
. Mar << 187% 1 being three Days 


after i 


07 the Cycle of the 5 $3 


after March 15th) will fall on T ueſday, © HAP, 
as being three Days after Saturday. And IV. 
therefore, by the Sunday-Letter and the Sa] 
foregoing Verſes, may be found, what 
Day of the Week any Day of the Year 
in general will fall . And thus we 
have largely ſhewn the Uſe of the Cycle 
of the Sun, or of che 1 


; 
| 
| 
L 


Cu ar.” 


V. 


. 


| of the 
Indiction. 
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CHAP. V. 


Of the Ri and Jurian 


PrRIOp. 


H E Indiction is a Cycle of fif. | 
teen Years, which has no Rela- 


UV tion to any Celeſtial Motion, but was 
inſtituted wholly on a Political or Ci- 


vil Account, v2. in reſpect to certain 


Taxes (as is the moſt received Opini- 
on) which were to be paid every fifteen 
' Years. When this Cycle was firſt inſli- 
tuted, is not left upon Record; but it is. 
evident from Hiſtory, that it has been 


in Uſe ever ſince the Time of Lees 
tine the Great, or from A. D. 312. It 
was uſed both by the Greeks and Ro- 


mans, but after (Ha manner ſomewhat 


different. The Roman Indiction is ſtill 
uſed by the Pope in his Bulls, Sc. And 
the Year of the Roman Indiction an- 


(* The Greek Tadidion 8 FRE] 18 rf of + 
tember, the Roman Indiction from the firſt of Fanny. 
And the tormer is uſed in the Acts * Count 1s, ang the 
Novels of the Empeross. . 


{wering 
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The Jalian Period 18 no "other than 


* Ko : - * 4 th —_— 5 PO Ig A 8 


© The b Reaſon of dice 33; th "Bone A. D. be- 5 
gan in the fourth Year of the ſaid Roman Indiction. 

(+) This Number of Years, ariling from the Cyc' es 
of the Moon and Sun being multiplied together, is pe- 
culiarly ſtiled the Dionyſzan Period, and alſo the Victorian 
Period, from Perſons of the like Nane, who | intro- 
. duced the Uſe thereof. | 


PA 8 of 


55 
ſwering to any given Year of Chriſt is CH ap' 
found, by (“ adding 3 to the given 
Year of Chriſt, and dividing the Sum 
by 15. The Remainder of the Divi- 
dend, if any there be, ſhews the Indic- 

tion; if nothing remains, then it is the 
15th or laſt Year of the Indiction. The 
principal Reaſon of taking Notice of this 
Cycle in this Treatiſe, is becauſe it con- 

duces to the Underſtanding of the Ju- 

han Period, of Which we ſhall Tpeak ; 


next. 


1 £4 


Bo 
a greater Cycle, made up of the three Of the Jus. 
fore-mentioned Cycles of the Moon > riod. © Fl 
Sun, and Indiction, multiplied one into 
the other, and o conſiſting of 7980 
Years. For the Cycles of the Moon 
and Sun, viz. 19. and 28, being multi- 

palied together make (+) 532; which 
being multiplied again by 15, the Cycle 
of the Indiction, makes SIPS the ase 
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Of the JULIAN PERI Op. 


_ Cnar.of the Julian Period. It is called the 


Julian Period, becauſe it was adapted 


UV by the Author or Inventor of it, Jeb 

Scaliger, to the Julian Year, and its 

fore- mentioned Cycles. It is of excellent 

Uſe in Chronology, or Diſtinguiſhing 

of Times; becauſe the ſame Years of 

the Cycles of the Moon, Sun, and In- 
diction, which belong to any one Year 


of this Julian Period, will never fall 


together again till after 7980 Years, and 
_ conſequently not as long as the World 
ſtands, according to the Opinion pro- 
bably received concerning ( the Dura- 
tion of the World. And as this Pe- 
riod will probably not expire before 
the End of the World, and thereby 
: conſequently may be diſtinguiſhed the 
Times of all Future Events; fo it ex- 
tends backwards (4) before the Begin- 


* 


( * . That i it at * but FOR Years. Of 


| which about 3000 Years being expired before our 8a. 
 viour's Nativity, and ſomewhat above 1700 Years being 
expired fince, there remains but about 300 Years more 
for the World to laſt, according to the ſaid Opinion. 

(+) Namely, Julian Period 4714, anſwering to &. D. 
1. and our Saviour being born but about the 4o00th Year 


of the World, it thence follows, that the Julian Period 


_ Muſt be conceived to commence or begin about 7 00; 
5 Years before the Creation. | 


ning 
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ning of the World, and thereby conſe- Cn AP. 
quently may be diſtinguiſhed the Times V. 


of all Paſt Events from the very Crea- WW 


tion. Hence Chronologers do endea- 

vour to adjuſt all other Accounts of 

Time, and conſequently all Tranſactions 

and Events recorded 1 in * to the 
Julian Period. = 
To find what Year of the Fallen > 

Period any given Year of Chriſt anſwers 27 

to, work thus, To the given Year of of te Ju- 


h Chriſt TY 4713, ( becauſe ſo many lian Period i 


anſwers to 


Vears of the Julian Period were expi- any given 
red before A. D. I.) and the Sum gives Chit. 
the Year of the Julian Period ſought. 
For inſtance, I would know, what Year 

of the Julian Period A. D. 17 12. an- 
ſwers to. Now 1712 +4713 2 6425, 
the Vear ſought of the Julian Period. 
On the contrary, having the Year of 4. 


the Julian Period given to find what To find 


| what Year 
A. D. anſwers thereto, work thus. From of chric 


| the Year of the Julian Period given, a1ſwers1o | 
| any given 


ſubſtract 471% (for the Reaſon above- 1, of the 
mentioned, ) and the Reſidue will be the Julian Pe- 


A. D. ſought. For inſtance, I. would ed 6 


know, what A. D. anſwers to the la 
lian Period 6425. Wherefore 64.25 — 
#713 = = 1 che A. * OM: 


what Year 
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CHAP. If the Year of the Julian Period gi- 
V. ven be 4713, or leſs than it, then ſub- 


ſtract the ſame from 4714, (which is 
5. the Year of the Julian Period, that an- 
To fud ſwers to A. D. 1.) and the Reſidue will 


what Year 


before ſhew, how long afore (the Beginning of 


Chriſt an- the common Computation from the Na- 
| ſwers to 


any given tivity of) Chriſt the given Year of the 


3 of the Fulian Period was. For inſtance, the 
3 lf; City of Rome is ſaid to have been built, 
than 4714. J. P. 3960. I would know therefore, 


how long it was built before Chriſt, 


Now 4714 — 3960 = = 754, Wherefore h 


Rome was built 754 Years before ( the 


Beginning of the common Ara of 
Chriſt. 


6. To know what Year of the Cycle of 
76 finde the Sun, Moon, or Indiction, anſwers to 


Cycle ot 


Aesun, An Year given of the Julian Period; 


Moon, or divide the given Year reſpectively by 


Indi 5 


a vering 28, Or 19, Or 15. The Remainder of 

to any leur the firſt Diviſion will ſhew the Year of 
the Sun's Cycle; the Remainder of the 
riod, ſecond Diviſion will ſhew the Year of 


of the ſu- 
han pe- 


the Moon's Cycle; and of the third Di- 


viſion, the Year of the Indiction. It 
nothing remains in each Diviſion, then 


it is the laſt Year of each Cycle reſpec- 


tively. 


On 


11 
5 
] 
2 
| 

4 

=_ 


a — E.OA. 


Of the Julian PERIOPD. 59 
On the contrary, to know what Vear CH ae. 
of the Julian Period anſwers to any gi- V. 


ven Year of the Cycle of the Sun, or A 


Moon, or Indiction; multiply the Cy- 8 
cle of the Sun into 4845, the Cycle of 4 te 
the Moon into 4200, the Cycle of the“ 
Indiction into 6916. The Sum of the 
Products being divided by 7980, the 
Remainder will ſhew the Year of the 
Fulian Period ſought. 


And thus we have gone through the 8. 


ſeveral Characters of Time, whoſe Com- Cycles and 


eriods, 
putation after a certain Number of Years why 


begins anew ; whence each of them is called. 
{tiled, either a Cycle, as the Cycle of the 
Sun, Moon, and Indiction; or a Period, 

as the Julian Period. 
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CHAP: VI. 


Of Eeocn's or MRra's ; and eſpecially 
of the RA or Year of CHaR1sT, the 
RA of the OLyMPlaDs, and the 


3 of the Bu of RoME. 


Cn Ar. 
VI. 


or Ara's. 


their reſpective Heads or fingle Begin- 
nings. And theſe are diſtinguiſhed 


from the circular Characters of Time 
already deſcribed, by the Name of (*) 


Epoch's or /Era's. 


2. There are ſeveral Epoch's or Æra's 
Of the made uſe of, both formerly and at 


ay: Preſent, in the ſeveral Parts of the 


Fe; {ed oy Us 


| and ithir _ — — 
_ Chriſtians, | ge 


(5) Theſe Words are frequently uſed promiſcuouſly. 
Some take an Ara to denote properly any continued Coin- 


preration, and a Epoch to lignity properly the Bheginnint 


_ of the ſaid Computation; the Greek Word tr9xn denoting 
(as it were) a Pauſe er Stop in Time, from whence 
Time is computed. As to the Frymology of tra, 
FRETS is no Fog Account of wt. 


World, 


7 E are now to ſpeak of thoſe Cha- 
racters of Time, whoſe Com- 
6 putation does not begin a- new after a 
1. certain Number of Years, but is ſtill 
_ Ofooch's continued on further and further from 
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World. That of principal Concern to CA. 
us Chriſtians is the Ara of Chriſt, or VI. 
the common Way of computing Time SY 
from the Nativity of Chriſt ; according 
to which this preſent Year 1s reckoned 
the 17 11th from the Nativity of Chriſt, 
or rather from the firſt of January next 
following the Nativity of Chriſt, ac- 
cording to the common Computation 
generally receiv'd in Chriſtendom, or 
Europe. The Ara or Way of recko- 
ning from Chri/t, was firſt introduced 
by one Dionyſius, ſirnamed (*) Exiguus, 
ſomewhat more than 500 Years after 
Chriſt : Since which Time Chriſtians 
have reckoned their Years, either from 
the Birth or Incarnation of our Bleed 
Saviour ; whereas before they were wont 
to reckon ſome other Ways. According 
to Dionyſius, the Author of the Ara 
computed from Chriſt, our Lord was 
_ conceived on the 87h of the Calends of 85 
April (now called Lady- Day) in the 
firſt Year of this Ara; "nd was Born 
about the then Winter-Solfſtice next 
following; that is, December 25.— 
And this Account Was at firſt univer- 
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Of the Near of CHRIST. 


CHnaAP. fally received among Chriſtians : but 
VI. is now a-days uſed only in England 
and Ireland, where not only the Ec- 


clefiaſtical, but alſo the Civil Year, is 


ſtill reckoned according to Law, from 
the Feaſt of the Annunciation, or Lady- 
Day, as it was at firſt by Dionyſius him 


ſelf. Whereas in other parts of Chriſ. 


tendom, as 1s afore obſerv'd, and even 


in England as to common Affairs which 


require not a Legal ( Eccleſiaſtical or 


Civil) Date, the Year of Chriſt is 
reckoned now a-days, not from the 
Annunciation or Lady-Day, but from 


the Firſt of January next before the 


Lady-Day from which the Legal Date 
of our Eccleſiaſtical or Civil Vear be- 
gins. It is alſo to be obſerv'd, that the 


Common Account by A. D. introduced 
by the foreſaid Dionyſius Exiguus does 
not agree exactly to the True Nears of 
Cbhriſt's Age. Foraſmuch as according 
thereto, 2 the Great muſt be dead 
before our Saviour was born, which 
is contrary to the Goſpel Hiſtory. How 
much the Difference between the True 
and Common Account is, the Learned 


are not agreed. But I prefer that Opi- 


nion, which makes the common Ac- | 
count | 


quently made Uſe of by Chriſtian of we _ 


| Idea of the Diſtance of the ſaid Oc- 
currence from us, as it does to ſay, 
Matters relating to the Sacred Hiſtory 
"Teſtament are now a- days computed 


Deluge happened A. M. or in the Year 
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count 700 little by two Years. So thatCn ar, 
whereas this preſent Year is Commonly VI. 
eſteem'd A. D. 1711, it is Truly A. D. &WWw_ 
1713, or the 171375 Year Fom the 
Birth of wake or fanuary 1. next en- 

ſuing. 

There is alſo another Aro fre: Re, 
Writers, namely, the Ara of the Cre- Wall. pr 
ation, which is generally agreed to have Creation. 
been about 4000 Years before Chriſt. 
And becauſe to ſay ſuch or ſuch a 
Thing fell out in ſuch a Year of the 
World, does not give us ſo clear an 
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that it happened in ſuch or ſuch a 
Year before Chriſt; therefore, the Com- 
putation from the Creation of the 
World begins to be laid aſide, even in 
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of the Old Teſtament, and inſtead 
thereof the Occurrences of the Old 
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by their Diſtance before Chriſt. Thus 
inſtead of ſaying, that tne Univerſal 


— — — X 
— 2 = "3: 
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of the World 1656, it is 1 more 
Inſtructive to ſay, that it happened 
Toe 5 8 Chriſt, this laſt 


Manner 5 


64 Of the Narof the Workin. 

CH AP. Manner of Computation giving us a 

VI. clearer Notion of the Time when the 

V Flood happened in reſpect of its Di- 

ſtance from us. For we being wont 

to reckon our Time from Chriſt, and fo 

reckoning this preſent Year to be the 

1711th from Chriſt ; when we are told, 

that the Flood was 2294. before Chriſt 

we can from thence eaſily gather, that 

the Flood was about 4000 Years ago in 

reſpect of this preſent "Time. And on 

the ſame Conſiderations, it appears to 

be much the beſt or eaſieſt and cleareſt 

Way for us, to compute likewiſe all 

Occurrences mentioned in any other as 

well as the Sacred Hiſtory, by their 

| Diſtance either before or after Chriſt ; 

| ng, and ſo to make the Nativity of Chriſt 

i the Univerſal Head or Epoch of all 
| 
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Chronology, counting therefrom all 
Occurrences either Backward or For. 
ward. 


The moſt Antient and Renowned 


of Fi Epoch uſed by the Heathens is that of 
op e the Olympiads or Olympick Games, 
4. Which were inſtituted by one Tphitys, 


in the Fields of Olympia, a City or 


Town of the Region Elis in the Pelo- 


ponneſe ; and which laſted five Days, 
the last whercot fell on the Full Moon, 


Which | 


= 


| Of the OLYMPIA DS. 65 
; # which was next after the Summer Sol- CH Ap. 
> | tice. Theſe Games were celebrated e- VI. 


very four Years, rhat is, there were three A 
Vears between the Years wherein the 
> | next preceding and the next following 
> Þ© Olympiad was celebrated. Hence by a 
] te vom Olympiad, is denoted the Space 
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„of four Years; the Year wherein the 

| Olympiad was celebrated, being ſtiled the | 
W # ir Year of the ſaid Olympiad, and ſo 
W 1 The Celebration of the firſt Olym- , 
| ak is referred to the 3938 Year of f 
. the Julian Period; and conſequently to N 
| the 777th Year before Chriſt, viz. to the 
Calends of July, in the Summer of the | 
; ſaid Years. Wherefore, Rk 
Any Year of the Olympiads being | 
given, to find the correſpondent Year of ee i 
| the Julian Period, work thus; Mul- 4%“ 4 
| tiply the compleat Ohmpiads by 4, and riod - ag 4 
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r AA 


to the Product add the Year (if it be % „ 
given) of the Olympiad running, and = Sal 
| alſo 3937, the Sum is the Year of % Olym- 
| the Julian Period ſought. For Inſtance, .“ 
| Rome is ſaid to be built, according to 
| Marros Account, in the fourth Year of 
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the ſixth Olympiad. Wherefore I mul j 
Iuply 5 (the Number of the compleat ig 
| Oſrmfrads) by 4, which makes 20, Ss 
| ud thereto I add 4 more, (the Year 1 
1 . given i 
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Cu Af. given of the Olympiad running, or 6t/ 
VI. Olympiad,) and alſo 3937. All which 


VV together amounts to 3961, the Year 


ſought of the Julian Period, 
6. Having found the Year of the Ju- 
And there- lian Period anſwering to any given Year 
by ro fnd of the Olymptads, thereby may alſo be 


the correſ- 


pondent found Fg correſpondent Year ( reſpec- 
Hare, tively ) before or after Chriſt, Name- 


NON ly, if the Year found of the Julian 
Period be leſs than 4713, then fſub- 
{tract the ſame from 4713, and the 
Remainder will ſhew the correſpondent 
Year before Chriſt: But if the Year 
found of the Julian Period be greater 
than 4713, then ſubſtract 47 13 from it, 
and the Remainder will ſhew the corre- 
ſpondent Year after Chriſt. Thus, it 
being found, that Rome was built in 

Fulian Period 3961, J ſubſtract 3961 

from 4713, and there remains 752, the 
correſpondent Year before Chriſt where- 
in Rome was built. 


5. But if there be no Occaſion to find 
Holle, the correſpondent Year of the Julian 


(1's; rofird Period, the Year before or after Chriſt, 


the Year. 
of Chriſt reſpectively anſwering to any given Year 


anſwer3 of the Olympiads may be found thus. 


Olympick 1587 (as atore) the compleat Olym- 


will ſhew the compleat Oùympiads, and };; 
5 the Fraction or Remainder of the Di- Julian Pe. 
vidend will ſhew the Year of the Olym- id. 
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the Year given (if any be ſpecified ) of Cy ap. 


the Olympiad running. This Sum, if it VL 


be lefs than 776, ſubſtract it from 776, UW 
and the Remainder will ſhew the correſ- 


pondent Year before Chriſt: but if the 
Sum be greater than 776, then ſubſtract 


776 from it, and the Remainder will 


ſhew the correſ pondent Year after Chriſt, 


Thus I would know what Year of Chriſt 
anſwers to the fourth Year of the ſixth 


Olympiad, wherein Rome was built ac- 
cording to Varro. Wherefore (as afore) 


x 4= 20, and 20 ＋ 4— 24. Which 


Sum being leſs then 776, I ſubſtract it 
from 776, and there will remain 752, 
the correſpondent Year before Chriſt, as 


was found before by the other Method. 
Any Year of the Julian Period be- 8. 
ing given, to find what Olympic Year To find 


anſwers thereto, work thus: From the 7 O 


Year given fubſtract 3937, and divide / ag 


the Remainder by 4, the Quotient fo, ro. 


any given 


piad running. If there be no ſuch Re- 


mainder, then it 1s the laſt or fourth 


Year of the Olympiad running Ex. gr. 

would know, what Olympick Year an- 

wers to FAS 25 3901. From 3961, J 
ſubſtract 
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Cn ap. ſubſtract 3937, and there remains 24 ; 
VI. which divided by 4, gives 6 in the 
WY Quotient, and leaves no Fraction of 
the Dividend. Wherefore the Olympick | 
Year ſought, is the fourth Vear of the 
ſixth Olympiad. | | 
As the Account by the Olympiad 
of the was, the principal Ara among the 
Era of Greeks; ſo the principal Ara among 
, 0 the Romans was, that of the (*) U. C. 
ingot or Building of Rome; which, according 
Rome, to Varro began Julian Period, 3901, 
but according to the Faſt: Capitolini in 
the following Year, vis. Julian Period 

3962. Wherefore, . 
Any Year of U. C. being given, add 
Tofindthe thereto 3960, and you'll have the cor- 
Year of the reſpondent Year of the Julian Period, 
5 3 according to Varro's Account; or add 
{wering to 3961, and you'll have the correſpondent 
ef Year of the Julian Period, according to 
VU. C. the Capitoline Account. : 
Bo On the contrary, from the given 
Year of Julian Period, ſubſtract 3960, 
and the Reſidue will give the Year 
of U. C. N to Varro; or ſub- 


U.. are the Initial Letters of Urbs Condita, and 
{o areput to denote 1 in ſhort the Building of the Cty, viz. 


Rome, ; 
ſtract 


CY OE PYFY THF. Wwe 


Suk, as. wW. WS oo  WTYx I Ou 


| W 


From the Building of ROM x. 69 


ſtract 3967, and the Reſidue will be the Cn AP. 


Year a5 FF ra according t to the Capito- VI. 


line Account. A 
PForaſmuch as Rome is computed "FE © PE 
have been built 752 Years before Chriſt; 79 e 


? Year be- 
therefore from 752 ſubſtract any given tore er af. 


Year of L. C. leſs than the ſame, and ter Chriſt, 


anſwering 


the Reſidue will ſhew the correſpondent i any gi. 


| Year before Chriſt : Or if the Year given 1b. C. 


of L. C. be greater than 752, then ſab-7 


ſtract 752 from it, and the Reſidue will 
ſhew the correſpondent Year after 
Chriſt, Thus the Regal State of Rome 
18 computed to have ended in U. C. 
245, to which anſwers the Year 507 be- 
fore Chriſt: for 752—245 = 507. And 


the Removal of the Imperial Seat from 


\- Rome to Conſtantinople by Conſtantine 
| the Great, is computed to have hap- 


pened U. C. 1084, and ſo 332 Years 


after Chriſt: for 1084—752 = 332. 


As for other Epoch's or Ara's, they 12 


| 0 | 
being of leſs Note and Uſe to us, it Epoch's er 


will be ſufficient to ſhew in ſhort, how Aras, 


long before or after Chriſt each of them 
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Cray, 


VV. The Deftruftion of Troy, | 


Of EO C“ or Eras 
Before Chriſt, 


is computed to fall in with 
(* Julian Period, 3531, 
and ſo the Ara taken\ 
from thence to begin. 


The Æra of Nabona far? f 
King of Babylon, ren the 


Beginning of whoſe Reign | 
the Chaldeans and Egypti- 


ans reckoned their Wo 
began February 26. F. P. 5 
3967, and conſequently ] 
The Ara ( of the Z 
Death of Alexander the 
Great, began Novemb. 12. ( 

. P. * 4399, 008 ſo : 


& 
>. 


1183 


747 


* 691 "OE is 1 _ platen of Dionyſus ins Ha- | 
1 0 and Diodorus Siculus. 5 
Ut) Some diſtinguiſh between the 8 Era, ED 
8 and the Philippean, making the Philippean (ſo called from 


Philip Aridens, Brother to Alexander the Great) to be- 


gin from the Death of Alexander, or more exactly from 
the izthof November following the Death of Alexander, 
and fo Julian Period, 4390; and the Alexandrean to be- 
gin not till twelve Years after Alexander's Death, viz. 
October 1ſt, Julian Period, 4402. This latter Era is el- 
teemed by ſome learned Men to be the fame with the 
Cra Seleucidarum, Otherwiſe called Ara Contractuum, 
and the; Years * dhe Greeks in the Books of the Maccabees. 


The | 
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CHAP. 


5 | „ Before Chriſt, VI. 
The Ara of the City - 1 
Antioch, uſed by Euſebi- e 
BD Fvagrius, Cedrenus, > 
Kc. began from the Au- 
tumn F. P. 4665, and ſo 
The Ara of the Ju- 
lan Reformation of the 
Calendar, began January 
1, F. P. 4609, and ſo J 
The #ra Actiaca, io L 
denominated from the | | Ro 
Victory obrain'd by Au- - 
guſtus over Anthony at 5 
: . beau Auguſt 297 1 
7. P. 4684, and _— 


49 


* | 


ES | Before Chriſt. 
The Das 1 
or Ara of the (*) Mar- IN ed In 
yrs, otherwiſe called the, 284 
Ara of the Abiſinians, . 
. t 29. A. D. 9 


() So called from the Multitude of Chriſtians that 
ſuffered Martyrdom in the Diocleſian Perſecution. 


CHAP, 


Of Erocn's or ER RV. 


AJ 8 | After Chriſt, 
The Era of the Hegira, 
or Flight of Mabomet from. 
Mecca to Medina, uſed by? 622 
the Turks and Arabs, be 
gan July 16, A 0. 5 
By The Ara of Yezdegird, ee 
or the Perſian Ara, SY 632 
Jay 16, A. D. 


From this Table of the Beginnings 
of the fore-mentioned Æra's, it is eaſy 
to find out the Year before or after 
Chriſt, which anſwers to any Year gi- 

ven of any of the ſaid Aras, which 

are computed by Julian Vears; as are 
the /Zra's of the Deſtruction of Troy, 
of the Julian Reformation, of Dio- 
clefian, &c. But it is more difficult 
to do ſo in reſpect of the Ara of 
Nabonaſſar, of Alexander's Death, and 

of the Hegira, becauſe. they um 
computed by Years different from 
the Julian Years, It will be ſuffi- 

cient to our preſent Deſign to ob- 

= ſerve here, chat 1461 Nabmaſſar 
3 : 5] Tears, 5 


Of EPochts or Eras -; uh 
Years, make only 1460 Julian Years;Cnap. 
and the ſame is to be underfivod:. VI. 
of the Alexandrean Years, as being WWW 
of the ſame Kind with the Nabo— 


uaſſars. 
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CHAP. VII. 


Of the Method to find Kata Day: 
according to the NicENE Rule, (as 
till followed by our Church,) by the 
Help of the Golden Numbers affixed 
70 bh Calendar. To which is ad- 
joined the Ro MAN Method of D A- 


'TING, or denoting the Days of the 
Month. 


CnAr. 11 E Rule preſcribed by the Fa 
VII. tbers of the Nicene Council for 
\ the finding of Eafter, and which is 


ſtill followed by the Church of Eng- 
The Ni. land, is thus expreſſed in our Common- - 


cene Rule Prayer: Book: 0 1 15 1 


15 for finding 
_Eaſter- 


Day. ee _ 


W 


0 9 It is tt that te Niem N in pre- 


ſcribing this Rule did nota arbitrarily, but conformed 
themſelves as near as the Difference of Circumſtances 
would permit, to the Rule preſcrib'd by God for obſer- 
ving the Paſſover. Namely, the Rule for the ꝓewiſh Paſ- 
ſover was, that it ſhould be kept on the Fourteenth Day, 
which is much the fame as on the Full Moon of the firſt 


Eccleſiaſtical Month called Nſan. And the Nicene Rule 
for Eaſter is, that it ſl.all be kept on the Sunday next 


after the Fourteenth Day or Firſt Moon of our Firſt Fccle-: 
taſtical Month, or that part of our March, which an- 


(wers to the Jewiſh Month Niſan. 


7 . the 


Of finding Fas TE R-D Ax. 75 
the firſt Sunday after the firſt Full Moon, CH Ap. 
which happens next after the One and VII. 
Twentieth Day of March. And if the GwWw 
Full Moon happens upon a Sunday, = ö 
Eaſter-Day is the Sunday after. 
According to this Rule, Eaſter-Day 2. 
may eaſily be found by 'the Help of the 2 fn 
Golden Numbers (*) duly affixed to the Bi , 
Calendar, and by retaining in Memory, hang to the 
and applying to Practice, what has been {4 Kt, 
ſaid of the Golden Numbers, and Do- # the Gol. 
minical Letter, Chap. 3d and 4th, den Num- 
For Inſtance, I would know, what 
Day Eaſter-Day, will fall upon the 
next Year, vis. 17 12. In order hereto, 
firſt I enquire what is the Golden Num- 
ber for the given Vear, and J find it to 
be three, according to the Rule given 
Chap. III. Sect. 6. Then I enquire what 
is the Dominical or Sunday Letter for the 
given Year, and (according to the Rules 
given, Chap. IV. Sect. 5, 6.) I find 


a 5 — 
_- a 


) In our old large Common Prayer-Books, great 
Care was taken duly to affix the Golden Numbers to 
their proper Days; and to that End black Lines were 
drawn between every Day of the Calendar. But of 
late Years no ſuch Care is taken, inſomuch that it is 

not to be known with any certainty what Days the 
_ Golden Numbers do anſwer to in the Church- Calendars, 
of late printed without ſuch black Line. 


0; 


N . 22 * 6 4 
< 43. <a- * 5 4 . 5 


_ N — OI — » 
Af ts TI "LRN 


. AC U — 


— — 


Of finding EAS ER Day. 


Cu Ap. that there will be two Sunday Letters 
VII. next Year, it being Leap-Year. Of 
A which two Letters, viz. FE, the latter E 
will be the Sunday Letter after Feb. 2 34, 
and ſo that whereby I am to be guided 
in finding out Eaſter-Day. | 
Now becauſe the Full Moon, on | 
which Eaſter depends, is ( according | 
to the Nicene Rule) that which happens 
next after the 21/t of March; and be- 
cauſe the ſaid Full Moon is (agrecably 
to Exod. xii. 6.) to be eſteemed the 


14th Day after its New Moon incluſive- 


ly, (. e. the Day of the ſaid New 
| Moon, being reckoned the firſt of the 


14th, and the Day of the Full Moon 


the laſt,) hence hs ſaid Eaſter New 
Moon can never fall before the gth of 
March, nor after the 5th of 45 ril 
Wherefore I look for the Golden e 
ber 3 between March gth; and 7 987 
5th, and find it placed to March 3 

Which therefore was the Day on Which | 
the Eafter New Moon fell at the Time 
of the Nicene Council, in the 43d Year | 
of the Moon's Cycle: and conſequently 
is eſteemed ſo ſtill by us. Wherefore 
the Eafter Full Moon (being fourteen | 
Pays after incluſively) will be April 
3 F325 which bring ſhewn by the Let- Þ 
rer 


. 
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ter E affix d to it to be a Sunday, there- Cn AP, 
fore, by the Nicene Rule, Eaſter-Day VII. 
muſt be the Sunday after, V2. April Y 


20th. And in like manner may Eaſter- 


Day be found for any other given Vear, 
by the Help of the Calendar adjoined 


to the End of this Chapter; and con- 
ſequently Tables may be made, ſhewing 


the Day, whereon Eaſter will fall, for 


any Term of Vears. 


It remains now only to obſerve; * 


in Order to render the following Ca- won Ro- 


man way 
lendar more uſeful, therein is ſet down of Dating, - 


the Roman Manner of Dating, or de- or denring 
noting the ſeveral Days of the Vear. % Pf 
Where it is to be noted, that the Roman 

Numbers between the Words Kalends, 
Nones, Ides and Calends of the ſucceed- 
ing Month, do reſpectively refer always 


the Tear. 


to the following Word. Thus the Num- 


ber IV over againſt January 2d, refers 
to the following Nones, and 3 as 
much as the 47% Day of, or before the 
Nones of January. So XI ſet to Janu- 


ary 22d, denotes the 11th of, or before 


the Calends of February. 


e nap) any Roman Date given, 
be turned into ot Date, by 


Ending in the Calendar the Date given, 
( re 3 Ja. Tn) and ſeeing 


what 5 


78 Of the ROMAN Date. 
Cnay. what Date of ours anſwers thereto, (viz. 


VII. February the 11th.) And on the other 


band, any Date of ours being given, 


v. g. January Z1ft ; it may be turned 


into the Roman Date, by finding the 


Roman Date affixed thereto, vis. Prid, 


Kal, Febr. 


yours I 
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Of finding EasTER-Day. 
Having ſhewn how to find Eafter-Day, according to 


the Julian or Old Account, uſed by Us in Great Britain 
and Ireland, it may not be improper to adjoin here, by 


way of Annotation, the Method of finding Eafter- Day 


according to the Gregorian or New Account, uſed in all 
Countries where the Popiſh Religion is eſtabliſhed. Now 
this is done by Help of the Table here ſubjoined, wheres 


in in the firſt Column are contained the Gregorian Epacts, 


that are now and will be in Uſe till 1800 excluſively 
and in the ſecond Column areſetdown the Days whereon 
falls the Eaſter Full Moon; and in the third Column is ſet 


don the Weekly Letter anſwering to the ſaid Days of 


>, 


the Eaſter Full Moon. 5 
| Epacts. Full Moons. à 2 | | Epatts r all Moons. | 
EX 113 4pre/ E IX | 4 April C | 
I XL Tz $i] 1A XX © [24 March F 
XXII [22 March D I liz April D 
III ho April B XII | 1 April |G 
XV [3o March E | | XXIII [21 March & 
XXV IIS April |[C |] IV. | 9 April A 
| VI | 7 4pril JF |] XV [2g March D 
| XVII [27 March B | | XXVI |i7 April B 
XXVIlits 4pril |G | VII | 6 April E . 
| Fl eee Mark: 1a © 


The Uſeof the foregoing Table is this. Having found 
(as is above ſhewn in the Note on{Chap 3. Sed. 8. and 


Chap. 4. Sect. 6.) the Gregorian Epact and Sunday- Letter, 
over-gainſt the ſaid Epact in the foregoing Table is placed 
the Day whereon falls the Eaſter Full Moon, and thereto 
is affixed its reſpective Letter. From which therefore 
you are to reckon in an Alphabetical Order, till you 


come to the Sunday-Letter for that Year, and the Day of 


the Month anſwering to the ſaid Sunday-Letter, is the 


Gregorian Eafler-Day, Only if it happens, that the Full 

Moon falls on a Sunday, then (according to the Nene 

Rule) the Sunday next following is the Gregorian Eafter- 
Day. For Inſtance: It has been already ( VIZ. in Notes 
on Chap. 3, Seck. 8. and Chap. 4. Sed. 6.) found, thar 


8c 


CH Ap. 


VII. 
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CH Ap. the Gregorian Epact for A. D. 1712 is 22, and that the 


VII. 


Gregorian Sunday - Letters are CB, viz. C to the interca- 
lated Day in February, and after that B; which laſt Let- 
ter B is therefore the Sundaj - Letter, whereby you are to 
be guided in finding Eaſter- Day. Now by the foregoing 


Table you learn, that when the Gregorian Epact is 22, 


the Ea/ter Full Moon, according to the Gregorian Account, 


will fall on March 22d, N. S. (i.e, March 11th O. S.) 


to which anſwers the Letter D, as may be ſeen in the 
foregoing Calendar. Wherefore reckoning in an Alpha- 
betical Order from D to B, which laſt is the Gregorian 
Sunday - Letter, you'll find, that according to the Grego- 
rian Computation, Eaſter- Sunday will be March 27th N. S. 


Vvhich anſwers to our March 16th ; and conſequently the 


Gregorian Eaſter- Day will fall A. D. 1712, five Weeks 
before our Eaſter-Day, this falling on April zoth, as has 
been afore ſnewn. FS | : 


It only remains to obſerve in ſhort, that it baving been 
ſhewn, how to find both the Julian and Gregorian Eaſ- 
ter- Day, thereby may be known the Time of all the 


| Moveable Feſtivals in any given Year ; foraſmuch as they 
all depend on Eaſter-Day. And conſequently hereby, 


and by what has been ſaid of finding the Days whereon 
fall the New and Full Moons, may be drawn up an Al- 
manack ſufficient for common Uſe. And thus I have 
laid together ſo much of Chronology, asſeems requiſite 
to be known by Young Gentlemen, at leaſt at their firſt 
Inftitution in the ſaid Art or Science, | 
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hs Ar 85 Dialling 
upon Aſtronomy, Was 
the Reaſonof my Draw- 
ing up and Publiſhing this Trea- 
tiſe, at the ſame Time with my 


Abronomical Treat iſe ; ſo my De. 
Vene 


The PREFACE. 


gn in drawing up this Treatiſe, | 
and the Reaſon of my giving it | 
zhe Title of The Young Gen-! 
tleman's Dialling, may be learnt | 
from the Preface to my Treatiſe | 
of Aſtronomy, entitled in like | 
manner The Young Gentle- | 
man's Aftronomy. need only | 
obſerve further, that I have not | 
contented my ſelf with laying | 
down in this Treatiſe the bare 
Practical Part of Dialling, but | 


 bave added thereunto the Rea- BK 


ſons or Grounds of ſuch Prac- | 

tice, as moſt proper to be known | 
by Young Gentlemen; and with- | 
al have obferved, in the Annota- | 
tions to this Treatiſe, how the | 


| Grounds of Dialling may be mot 


natural ly repreſented even to the | 
ws 


% ©. 
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Eye, by the Help of a Machine 
or Inſtrument, which from its 


Uſe may be called a 3 
Sphere. 
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25 an Eret Dirett Eaſt and We of 


CHA ER. 


of duly Plating: a Direcs ( Boft or or 
Wh, Nerth or South) Dial; and of 
the Manner of finding whether a Wall 
| has a Direct or . — „ 
Situation, 


CHAP. vi 


[- of Drawing a Declining Dial, * 3 


A CA- 


The CON r ENTS, 
A CATALOGUE of the ſeveral 
Draugbis of Dials, and of other 
Cutis, belonging to this Treatiſe, 
e 54 


CHAP. X- 


OF DiarinG in ene 


88 8 Y (*) Dialling 1 18 underſtood Gy AP. 
&[B (of) the Art of Shewing the Time J. 
of the Day, by the Sun's Shade 1 
falling on ſome Surface, whe- x, 


ther Plain or not Plain. 5 2 
1 „ what. 


— —_ 


; 0 The Word Diat | is gie ELM Dies; wt | 
thereupon the Time of the Day is ſhewn. And from 

the peculiar Manner of ſhewing the Time of the Day 
upon a Dial, viz. by the Shadow of the Sun, this Art 
0 frequently termed Ars Scioterica, i. e. the Shadow- Art. 

from the Greek Word cia, Sy a Shadow or Sbade. 


EM Plain 


» — 
— — gs I I — 2 = 


ling, what. 


_ the ſaid 


2 Of D1IALLING. 


CHAP. Plain Surfaces are moſt uſeful, and | 
1, therefore moſt uſed : for which Reaſons. 
ue will here ſpeak only of Plazn-Dtal. 


2. ling, i. e. of drawing Dials on Plain 


Plain Dia. Sur faces, ſimply called Planes. 
Every Dial-plane (f. e. plain Sur- 


OSS: = 3 | 5 | : 
The vari- face on which a Dial is drawn) re- 


9%; Names preſents the Plane of ſome (*) Circle 
ie in the Heavens. If the Dial-plane 


Reaſon of repr eſents 


Names. 


_—_— 


5 ä . . . Y . 5 


(*) This, and the whole Foundation of Dialling, is 
moſt naturally, and ſo moſt clearly illuſtrated by the Help 
of an Inſtrument or Machine, which may be properly 

enough called from its Uſe a Dialling Sphere. It need 

_ conſiſt but of an Horizon, and two (Wooden or Braſs) _ 


Circles faſtened together, croſſing each other at Right 


| Angles, and fo as to biſect one the other. Either of 
thele Circles may be taken to repreſent the Meridian, 
and the other the Equator. The former is to be divi- 
dieed into four 90 Degrees, and the latter into 360, as in 
other Spheres or Globes. And in like manner, as in o- 
ther Spheres, the Meridian of this Dialling Sphere muſt 
be let into the Horizon at the North and South Points of 
it. There muſt be a plain Piece of Board to move up | 
and down within the fore- mentioned Circles, ſo as to 


repreſent the Poſition of any Dial- plane. And through 


the Center or middle Point of the plain piece of Board, 
there muſt be made an Hole, through which, when there 


is occation, a String is to be put; which String being 


| alſo put through the two Points of the Meridian, which 
are 90 Degrees each from the Equator, will repreſent 


the Axis of the World. The Dialling Sphere being 
thus prepared, the Manner how the Sun by the Shade 


of the Style of the Dial, comes to ſhew the Time of 
the Day on any Dial-plane, may be ocularly demon- 
| CC ſtrated, 


„ease s». 


Of DIAI IIe. 


3 


| repreſents the Plane of the Horizon, CH AP. 


the Dial is called an Horigontal Dial. 


4 


If the Dial-plane repreſents the Plane x 


of the Prime Vertical, then the Dial 
is called an Eref Direct North or 


(] 


South Dial, reſpectively as the Dial is 
drawn on the north or ſouth Side of the 


| aid Dial-plane. If the Dial-plane re- 


pr. eſents the Plane of the Meridian, the 


Dlal is called an Erect Direct Eaft or 


Meſt Dial, reſpectively as the Dial is 


drawn on the eaſt or weſt Side of ſuch 
2 Dial-plane. If the Dial-plane repre- 


ſents the Plane of any other Vertical 
Circle, beſides the Prime Vertical and 


1 Meridian, then the Dial is called a De- 


E clining Dial ; foraſmuch as it does not 
directly face any one of the four Car- 
| dinal Points of the Heavens, bur declines | 


Is. 


ſtrated, by moving the Meridian of the Dialling Sphere» - 


Poſition as duly anſwers to the Latitudeof the Dial; and 
by placing the plain Piece of Board in ſuch a Poſition as 


do anſwer (the Plane of that Circle in the Heavens, 


which is repreſented by the Dial-plane; or in ſhort, to 


chat the String repreſenting the Axis may have ſuch 2 


anſwer) the Poſition of the Dial-plane, Then a Can- 


dle duly moved round the String in Imitation of the Suns 
Motion, will ſhew by the Shade of the String, how the 


Shade of the Dial-Style by the Motion of the Sun, ſhews 


| the Time of the Day on the Dial plane. 


4 


| Cnay. 


I. 
2 


Of DIALLING, 


more or leſs from them. Laſtly, if 
the Dial-plane repreſents the Plane of 
any greater Circle in the Heavens, 
beſides ſome Vertical Circle or the 
Horizon, then the Dial is called (not 


an Ere&, but) an (* Inchning or Re- 
clining Dial, reſpectively as it is 


drawn, either on that Side of the 
Dial-plane, which inclines (or leans 
forward) towards the Horizon; or on 


the other Side, which ,reclines (or 


(V Theſe areſubdiſtinguiſhed into Direct Incliners or 
Recliners, and Declining Incliners or Recliners. 
(t The Eqꝗuinoctial Dial is Erect in reſpect of thoſe. 

wo live 3 


leans backward) from the Zenith, | 
And amongſt theſe are the (+) Equi- | 


8 


2 — — 
— —»„— 0 


ly under the Celeſtial Equator; and like- 


wiſe the Polar Dial is Erect to ſuch as live (if any there 
be) exactly under either of the two Poles of the World. 


For in reſpect of the former Inhabitants, the Plane of the 
Egquinoctial, and of the Prime Verticle are one and thjge 
fame; and in reſpect of the latter Inhabitants, the Plane 


of the Prime Vertical, and the Plane of the Circle re- 


preſented by the Plane of a Polar Dial is one and the || 


ſame. Again, the Equinoctial Plane is the ſame with the 


Horizontal Plane, in reſpect to thoſe that are under the 


Poles; and the Polar Plane is the fame with the Hori- 


ontal Plane, in reſpe& of thoſe that live under the E- 
quator. And the like Change is to be conceived in re- 


ſpect of other Dial-planes, as they regard ſeveral places; 
_ every Dial-plane being an Horizontal Plane at ſome Place, 
and on the other Side every Horizontal Plane being a 
prime Vertical, and Meridian (&c.) Plane at ſome o- 


ther Places. 


nmoctial 
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noftial and Polar Dials. The Equi-Cn AP. 
1 


noctial Dial 1s ſo called, as being 


5 


drawn on a Plane, that repreſents the VV 


Plane of the Eguinoctial. The Polar 


Dial is ſo called, as being drawn on 


a Plane, that repreſents the Plane of 


that Circle, which paſſes through the 
5 Poles of the World, and alſo (the In- 
terſection of the Equator, and the 

AM Horizon | at the eaſt and weſt Points, 
1 . in ſhort) the Poles of the Meri 


dian. 


Among che ſeveral Sorts of Dials 1 
afore - mentioned, the Eguinoctial Dial of the E. 


is the moſt eaſy to be drawn; this 8 


being done only by drawing a Circle, 


and dividing it into twenty-four equal | 
Parts, (to which right Lines drawn 
from the Center of the Circle, will 


5 repreſent the ſeveral Hour-Lines,) and -_ -: 


erecting 1 e e a Pin in the 
e Circle for the Style. 

But becauſe (*) the Equinoctial Dial, 
when thus drawn on one Surface of 


Center of 


the Plane, will ſerve only 


— — 


—__ 3 DO Oe" 


1 
— 3 


è1n 


705 (*) The like is to be underſtood alſo as to the Polar 


Dial: on which Account it is of leſſer Uſe; and there- 


fore the Manner of deſcribing it is omitted in this 
5 Land | | 


Half 


y for one 
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Cuapy. Half of the Year, namely, whilſt the 

I. Sun is on one Side of the Eguinoctial; : 
UV and therefore to make it ſerve for the || 
whole Year, it muſt be doubly drawn, 
12, on the lower as well as upper | 
Side of the Plane; on Account of 


this and other Inconveniences, the 
Equinoial Dial is ſeldom uſed. And 
therefore it had not been taken No- 
_ tice of here, but that the Knowledge 
thereof is requiſite | for the Under- 
ſtanding the Reaſon of that Method, 


which (as being the moſt Natural, and 


withal eaſy Method) is principally 
made Uſe of in this Treatiſe, for 
drawing the other Dials here ſpoken 
of. F or, as the Reaſon Why the 
Circle in an Equinoctial Dial is divi- 
ded into twenty-four equal Parts, an- 


ſwering to the twenty- four Hours in 
= Nuchthemeron, 


is becauſe 15 
grees, which is a 247 b Part of the 
Eguinoctial Circle in the Heavens, 
anſwer to one Hour's Motion of the 
Sun; ſo, becauſe (at the ſame Time 
that the Sun is conceived, by bo 
Shade of the Axis of the World, 


ſhew any Hour on the Equinefial 
Plane, it does alſo by the fame Shade | 


De- | 


thew, at the Interſection of any other 
ae . 
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plane with the Equinoctial Plane, the Ci AP, 
Point of the ſaid other Plane belong- I: 


ing to the ſame Hour; or thus, becauſe) /WWw 
the Hour-points of any other Plane are 


| thoſe Points of the ſaid Plane, which 


fall in with or touch the Hour-Points 
of the Equinofial Plane, at the com- 
mon Interſection of the laid two Planes; 


therefore by the Help of the Eguinocti- 


al Dial may be drawn other Dials, name- 
ly, the Eguinoctial Dial being duly ap- 
plied to the Plane given, the Hour- 


| Points of the Equi noctial Dial will fall 


on the correſpondent Hour points of (che 


Dial to be drawn on the) Plane given. 


And this will be diſtinctly exemplified | 


as to the ſeveral Sorts of Dials above- 250 55 
mentioned, ( excepting Inclining and of 


Dialiing 


Reclining Dials, as being of leſſer Uſe) „ au::ite 


Sr 


after tat it has been here obſerved de three 
further in general, that the whole Bu- 
ſineſs of Dialling may be reduced to 
three general Heads or Operations. 


Whereof the firſt conſiſts in finding the 


Place of the Sub/tyle, or where the Style 
is to be placed: "he ſecond in drawing 
the How-Lines : the third and laſt, el 
ther, if the Dial- plane be Moveable, in 
: duly . and Erxing the fame, 1 


8 that 


Heads or © 
Operations. 
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Cu Ap. that the Dial is drawn thereon ; or elle, 

IJ. if the Plane whereon the Dial is to be 

dran, be unmoveable and already fix- 

cd, in Finding the Poſtion or Situation 
of the ſaid Plane, viz. whether it be a 

Direct or Declining Plane; and if the 
latter, how far it declines. 
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"OHA FP. IL 
: Of an HoriIzonTAL Dial. 


being the moſt Uſeful ; foraſmuch II. 


as it ſingly anſwers the whole (*) Endof yaw 


Dialling, by ſhewing the Time of the 1. 


Day from Sun-rifing to Sun: ſetting Th Hori- 


] 
throughout the whole Year, within that ,, why 


Horizon for which it is e whereas firſt ſpoken. 


no other Dial does this. And having 5 
made this Obſervation as to the Uſeful- 

neſs of the Horizontal Dial, we proceed 

nov to the Delineation thaw?” 

| Whereas the four Cardinal Points of 4 
the Heavens are diſtant one from the o- ..., 
ther go Degrees; and whereas the Me- rhe Meri- 


ridian runs from North to South, and e 


the prime Vertical runs a- croſs the Me. vertical 


ridian from Eaſt to Welt; hence! i fol- Le Gan 


Horizontal 


Dial. 


| [ 0 ) The whole proper End of Dialling i is, to ew 

the Time of the Day by the Sun's Shade. As for ſhewing 
the Place of the Sun in the Ecliptick (and the like) by 
the Shade on a Dial-plane, this does noc properly belong 
to o Dialling. 


8 2 1 lows, 


. Begin wich the Horizontal Dial, as 0 HAP. 


13 „ 
rr ? 0” IT 
- im. ” = As 


10 


Cn ae. lows, that, two right Lines being drawn 
croſſing one the other at right Angles 


II. 


Of an HokIZON TAI Dial. 


UVV ( whoſe Meaſure is each go Degrees) 


_ Cen- and E W croſs one another, denotes 
er O an 


3 
Dial, which Horizon, (as alſo of the Meridian and 


Prime Vertical) through which the 
Axis of the World paſſes. And be- 
cauſe the ſaid Point is the (F) Center 
(of all the ſaid Planes, particularly) of 


and either of theſe two right Lines be- 
ing taken to repreſent the Meridian, the 


other will repreſent the Prime Verti- 


cal. That taken to repreſent the Me- 
ridian, may be fitly denoted by NS, 
as running in this Dial from North g 
to South; the other by E W, as 

running from Eaſt to Weſt. See 
Hg. 1. 


The Point, where the Lines N 8 


(% that Point in the Plane of the 


* 6— 
5 


— — 


(*) This may be evidently ſhewn by the Help of a 
Dialling Sphere. 

(+) The Axis of the World paſſing through the Cen- 
ter of the World, which is alſo the Center of all great 


Circles in the Heavens, and conſequently of the Horizon, 
Meridian, and Prime Vertical; hence it follows, that 


That Point in the Planes of the ſaid Circles, through 
which the Axis of the World paſſes, muſt be the ä 
of — ſaid Planes. 


the 


2 8882. 


© 


Of an HorrzonTAL Dial. 11 
the Horizontal Plane, whereon the Di- Cn ap. 
al is to be drawn, and conſequently the II. 
Center of the Dial it ſelf, hence it LY WW 
may be fitly marked or denoted by C, 

DE STD : 5 
The Axis of the World being the (*) 4. 
common Interſection of the Planes of all a 

Meridians, and therefore running from and style. 
Pole to Pole along the Plane of every 
Meridian; hence the Line N S repre- 
ſenting the Plane of the Meridian of 
that Place, for which the Dial is made, 
muſt be the Subfiyle, or the Line 
whereon the (+) Style, which repre- 
ſents the Axis of the World is to be 


* 


— 


(*) This may alſo be evidently ſhewn by the Help of 
J OC }]T] TT +comment 
(t) It is ſo called, becauſe it needs be, and often actu- 
ally is, no more than a long ſtraight Iron Pin, like an 

Engraving or old Sort of writing Pin, called a Style. It 
is called alſo by a Latin Word, the Index, becauſe it tells 
or ſhews what is the Time of the Day. And it is called 
likewiſeby a Greek Word the Gnomon, (ſrom u to know). 
becauſe thereby is known the Time of the Day. 8 
(||) By being ere cted is underſtood here, and all along 
this Tract of Dialling, being placed perpendicularly upon 
the Subſtyle, ſo as not to lean any thing more towards the. 
Hour-lines on one Side of the Subſtyle, than towards 
the Hour · lines on the other Side of the Subſty le. 


„ 


* x A. EIS. 


Of an HORIZONTAL Dial. 


And becauſe the Style does repreſent 
the Axis of the World, therefore it 


muſt be ſo erected upon the Subſtyle, 2 


(which is the common Interſection f 
the Horizontal and Meridian Planes) 
as therewith to make an Angle equal 
to the Elevation of the reſpective 
(North or South) Pole above the Ho- 
7i20n of the Place, or (which comes 
to the ſame) to the (*) Latitude of 
the Place, Wherefore taking C for 
the Center, draw (+) an Arch of a 
Circle from NS (on either Side) to 
E W. On the ſaid Arch (I) ſet off ” Ar : 
NS towards E W. 0 VIS, at P. Fg 135 
"> 


7 2 How the Elevation of the Pole and Latitude of 
the Place come to be always Equal, may be evideatly 
u 8 on the Globe. 
(+) This Arch may be drawn, at what Extent of the 
Compaſis or Diſtance from the Center you pleaſe ; but 
it is convenient to have regard to the Largeneſs of the 
deſigned Dial. And alſo it is convenient to make Uſe 
of a Line of Chords, in this, and all ſuch Operations, in 
Order to the ſetting off on the Arch drawn any Number 
of Degrees. with much more Eaſe and Readineſs than 
can be done otherwiſe. 'The Reader is here ſuppoſed to 

be already inſtructed in the Uſe of the Line of Chords, 
(||) That is, the Style, if it be only a long ſtraipht 
Piece of Iron, muſt be ſo placed on the Subſtyle of the 
Dial, as to have the lame inclination thereto, as CP 
has 


of an HoRI2ONTAL Dial. 1 15 


ſo many Degrees as anſwer to the Ele- CU AP. 
vation of the Pole; for Inſtance (Fig. II. 
1.) $13 he Latitude of London or N 
Elevation of the north Pole there. „„ 
Line CP being drawn will ſhew the 
Style. 
Having found the Subſtyle NS, 5. 
and the Style CP, draw a long Line - rob 
croſſing the Subſtyle in any Point, gent zune, 
(which ſhall ſeem moſt convenient, Wire 
ſuppoſe Q, at right Angles. This Line qumodtial 
repreſenting the common Interſection of os mo 
the Equinoctial Plane and Dial Plane, jour UG: 
is therefore called the (“) Contingent np 
Line, and is denoted (Fig. 1.) by the RY 
Line TG. That Point in the Subſtyle, 
which is ſo far diſtant from Q, as the 
Point Q is found by the Compaſſes to 
be diſtant from the neareſt Point of the 
Style, repreſents the Center of the E- 
quator, or that Point from which an 


5 e Dial 1 to be delineated « on 


has to N 8. lt you r have the style a broad plate 
of Iron or the like, then it muſt be made exactly equal 
to the Triangle NCP. In both Caſes, the lower Point 
of the Style, namely, wherein the Lines CM and Pn 
meet, mult be piaced exactly on C, as being the Point 
of the Horizontal Plane, through which paſles the WS, 
repreſented by the Style. 
(*) It is fo called, . herein the two Planes are 
conccired to rouch one another. 


Of an HorizonTAL Dial. 


Cn ar. the Dial-plane, and therefore it may fit 
ly be marked E. Taking then A for 
cke Center, at (*) any Diſtance, draw 


toward the Contingent a (+) Semicircle 
_ repreſenting half the Equinoctial, ſo as 


that one Half of the Semicircle (i. e. 
fourth Part of the Equino#ial) may be 
on each Side of the Subſtyle. T bw di- 
vide the ſaid Semicircle into twelve equal 
Parts, (viz. ſix on each Side of the Sub- 


ſtyle,) each containing an Arch of 15 


Degrees, () Lines drawn from M the 5 
Center of the Eguinoctial to each Divi- 


ſion of the Semicircle will be the Hour- 


: Lines of the ak Plane or Daal; 
DE. among : 


— 


— 


(*) However it is convenicnt to be guided herein by | 
the Length of the Line of Chorcs made uſe of, and by 


the Size of the intended Dial. 
(+) This may be otherwiſe done by only drawing one 
6 Halt of this Semicircle on one Side of the Subſtyle, and 
dividing it into fix equal Parts; and thence transferring 


the faid ſix Diviſions to that Part of the Contingent, 
_ whichis on the other Side of the Subſtyle. And this is the 


beſt Way for practice, being ſhorter, ano not cumbring 


the Work with Multitude of Lines And *tis adviſeabie 
to draw the ſaid Quadrant, or fourth Part of the Fqui» 


noctial Circle or Dial on that Side of the Subſtyle, where 
the Style is not drawn: becauſe then the Equinoctial Di- 


al and the Style will ſtand both clear one from the other; 9 5 


s in the Figures hereunto belonging. 


) Theſe, and all other Lines or Circles or Arches 
of Circles ate to be obſcure ones, i. e. ſuch as may be 


rubbed out again, excepting only the proper Hour- 


lines | 


— 
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among which Hour Lines, the Subſtyle Cu AP, 
and Meridian NS of the Horizontal II. 
Dial will alſo be the Meridian of * 
Equino&tial Dial. 

Having thus fitted the EquinoGtial 6. 
Dia! © the Ho: :zontal Plane, on which 77 aw | 
the Horizontal Dial is to be drawn, iges 
will be very eaſy to find the Hour- points Horizon- 
of the faid Horiz -on/al Dial: namely, © —— 
by continuing the Eguinoctial Hour. 
lines to the Contingent, and thereby ſee- 

ing on what Points of the Horizontal _ 
Plane the Hour-lines of the Equinoctial 5 
Plane will fall. For the ſaid Points of 
the Horizontal Plane are reſpectively the 
Points, on which the correſpondent 
Hour-Ji nes of the Horizontal Dial will 
fall, being drawn from (* C the Cen- 
ter of the Horizontal Dial. Among 
theſe Hour- lines, the Line N 8 being 
both the Meridian and Subſtyle of the 
Horizontal Dial, (and ſo falling in 
with the Meridian of the Eguinoctial 5 

| Dial ) will therefore be the twelve a 


Cen 


— 


I 


lines in each Dial. Theſe A 1 are Aiflinguiſted N 


in the Draught: hereunto belonging by being made prick'd L 
HE | 


0 The Hour-lines repreſent the Shade conceived 
o be me by the Axiy of the World z eng 75 
| cos | 


16 


Cn Ap. Clock Line of the Horizontal (as well 


II. 


Of an HoRIZůON TAL Dial. 


as Equinoftial ) Dial. Which being 


known, the Numbers 11, 10, 9, 8, and 


7, are to be affixed to the Hour-lines on 


| the weſt Side of the Dial, according to | 
their reſpective Order from the twelve 
2 Clock Line. And in like manner the 


Numbers 1, 2, 3, 4, and 5, are to be 


ſet to the reſpective Hour-line on the 
eaſt Side of the Dial. The Line EW, 
as repreſenting the Prime Vertical, is 
always the 6 a Clock Line, both Morn- 


ing and Evening. And as for the Hours 


before ſix in the Morning, and after ſix 
in the Evening, their Lines are drawn 
by continuing the Lines of thoſe Hours, 
which are of the ſame Denomination in 
the contrary Part of the Day through 
the Center C of the Dial. Thus the 


being conceived to pals through C the Center of the 


—yB 


* K — 


Dial, hence all the Hour- lines muſt be drawn from the 


ſaid Center. Only it is obſervable, that it is more Or- 
namental, not to draw actually the Hour- lines from C 


(becauſe if they were ſo drawn, they would be apt to 


run together, and blot at the point C,) but making a 


Circle at ſome ſmali diſtance from C, actually to draw 


the Hour: lines only from the ſaid Circle, by the Ruler 
duly applied to C, as Fig. 1. Tis alſo obſervable, that 
the Dial-plane may be of any Shape, viz. Round or 

Triangular, &c. as well as Square or Oblong, though _ 


this Shape is moſt uſed among us, 


 Hour- 


"nd 
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Hour-lines of 5 and 4. in the Morning areCH AP. 
drawn, by continuing the Hour-lines of II. 

5 and 4 in the Afternoon through C. 
And the Hour- lines of 7 and 8 in the 
Evening are drawn, by continuing the 
Hour- lines of 7 and 8 in the Morning 


1 through C. And thus the Delineation 


of an Horigontal Dial is finiſhed, (as is 
repreſented, Fig. 1.) according to the 
Method of Delineating the ſame by the 
Help of an Equinoctial Dial. For as to 
the intermediate Spaces between each 
Hour, (viz, Quarter, Half, and three 
Quarters,) they are had by dividing the 
Space between each two Hours, firſt into 
Half, and each Half again into Quarters. 
It may not be unuſeful (not only for 7. 
Variety, () but alſo Proof ſake) to add Tron 


here the Method of drawing an Hori- zonral Dial 


zontal Dial, by Dialling Scales and Ta- Y - Dial | 


ling Scale, 


bles. The former is thus: The Lines 
o» 


_ 


6 If you W drawn your Dial rieb, the ſame 5 
Hour: lines, at equal Diſtance from the Center of your 
Dial, will be equally diſtant alſo one from the other, bß 
which Method ſoever you draw them, v. g. The Di- 

ſtance between 12 and 1, (or 12 and 2, or 1 and 2, 
ec.) will be the ſame, at equa] Diſtance from the Cen- 
ter of your Dial, whether it be drawn by the One 2 

. Dial, or by 8 or by Tables. 5 


m 
2 ˙· og 
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Cn AP, Style CP erected, as afore ; the Length 


of 45 Line EW is to be determined ſo 


(IV as to bear a due Proportion to the Scale 


of Hours you are to Uſe. This is done 
by placing one Foot of the Compaſſes at 
the Beginning of the Scale of Latitudes, 


(contained in the Dialling Scale,) and 
opening the other Foot, till it reaches 
to the Number of Degrees in the ſaid 
Scale of Latitude, which anſwers to the 
Latitude of the Place. This Extent is 


to be ſet off on the Line EW, from C 


towards E, and alſo toward W and 


where it ends, it may be reſpectively 


marked e, ww, as Fig. 2. Then out of i 
the Dialling Scale take the whole Length 


of the Scale of Hours, with the Com- 


paſſes; and ſetting one Foot of the 
| Compaſſes in e, with the other make an 
Arch croſſing the Line NS towards N; 
and then do the like on w. From the 
Point x of the Line NS, where the two 

Arches (*) croſs one another, draw the 


— 


(0 If the Line Sn by the 88 ſer u upon e 


and w, do not croſs one the other exactly in ſome 


Point of the Meridian NS, then ſome Fault has bzen 
made in l off the Gaid Lines, and the Work muſt 


be peel. ti they do thus croſs. 


3 
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Lines xe and xw; which will be of Cnae. 


an equal Length with the Scale of Hours II. 


in the Dialling Scale: from which Hour 


| ſcale the ſeveral Hours (and the inter- 
| mediate Spaces) are to be reſpectively 
transferred unto the Lines x e and x w. 
Lines drawn from C to the ſeveral - Hour- 
points on the Lines xe and cw, will be 
the reſpective Hour-lines. And ſo the 
Dial is finiſhed by the Scale: for the 
Hour-lines before 6 in the Morning, 
and after 6 in the Evening, are to be had, 5 
as afore. 


If you would work by Dialling Ta- 2 : 


bles, having drawn the Lines NS and Todrawan 


rizon- 


E W to what Length you pleaſe, upon = Dial by 
C the Interſection of the faid Lines Pain 
draw a Semicircle esu, as in Fig. 3. — 
Then on the ſaid Semicircle ſer off the 
Degrees and Minutes anſwering to each 
Hour (and each Quarter, Half, or three 
Quarters of an Hour) in the Table for 
Horizontal Dials. After which draw 

the Hour-lines from C to the ſeveral 
Hour- points in the ſaid Semicircle. 
I Subſtyle and ed are found, as 

afore. 


Having 


20 Of an Hor1zonTar Dial. 
CHAP. Having ſhewn, how to draw an Ho- 
II. 7:2ontal Dial three ſeveral Ways, it re- 
mains now to ſhew how to place aright 
the ſaid Dial, when drawn, and this 
will be beſt ſpoken of together with the 
placing of other Dials, Chop. 5. 


2 4 
e ne 


OE T5 Cot 2 IE TL 


- 5 r oo, ? 


ED ũ 1 EO. x8 5 


w—— 4 8 ** 


5 


* 


ADirect South Dial drawn hi. V help 3f # Equinoctial Dial . 


——- 


C 


1 


—b— un by Dialing Tables - > 


Dogs ces * 
e,. 20. 


ad 


1 
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CHAP. II. 


o an 00 Erect Direct 8 outh and 
North DIAL, = 


"HE Erect Direct South Dial ſhall CH AP. 
be ſpoken of next, as being next III. 
6 the Horizontal Dial the moſt uſeful : 
foraſmuch as it ſhews the Time of the 1. 
ty from 6 to 6 e the whole GDI | 
| ear. N n 
This Sort of Dial is drawn after 0 
the ſame. manner, by the Help of the rizonta! 
Eguinoctial, as the Horizontal Dial, P. 
excepting the Particulars following 37, 2 5 
wiz. Firſt, That the Meridian or 12 a Direct 
Clock Line, ( which in this, as well as al | 
the Horizontal Dial, is always the Sub- N | 
ſtyle, ) foraſmuch as it muſt be fo wa 
placed as that one of its Ends mu gy 
Point to the (+) Zenith, the other to 


* 


(#) iel and Recliaing I Dials ding (dom uſed, 


ls theſe Dials are frequently [ftlied only Direct South 2 
and North Dials. 


(t) The Meridian of any Place or ial as bo milfs 5 
W the North and South Polen, ſo it : Paſſes ine. 


wiſe . 


22 
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Cn Ar. the Nadir, may therefore be moſt 


III. 
A 


properly here denoted by ZN. Se- 
condly, the Style CP muſt be erected 
upon the Subſtyle Z N, ſo as to make 
therewith an Angle equal (not to the 
Elevation of the Pole, as in an Hori- 


zontal Dial; but) to the Complement 


of the Pole's Elevation. For ſuch is 


the Meaſure of the Angle, which the 


(*) South Pole, repreſented by the 
Style of this Dial, makes with the 


Plane of the Prime Vertical. Now 


the Elevation of the Pole above the 

Horizon of London being 51: De- 
grees, its Complement is 384 De- 
grees. Thirdly, On this Dial there 


need be inſcribed no Hour, either be- 
fore 6 in the Morning, or after 6 in 
the Evening : for the Plane of this 


its Ends may Point to the Zenith and Nadir, and there- . 


(% This may be evidently repreſented to the very 


ſon why the End 
wars Ee: 


— 


wiſe through the Zenith and Nadir of the ſaid Place. 
In an Horizontal Dial the Meridian Line is to be placed 
with its Ends towards the North and South Points, and 
therefore is therein firly denoted by NS. But ina Direct 
South Dial, the Meridian Line is to be placed ſo, as that 


fore is here more fitly denoted by ZN. 


Eye by the Dialling Sphere; and conſequently the Rea- 
5 of this Style muſt be placed down- 


— 


Dial 


a Oye i ore 


— —— 5 


W 


Direct South Dial dr a aun by 


Pads 8 


Dial. Plate 3 - 


ua x * 4 


|- yr Direct South Dial dr ; ny aig hae 
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Dial repreſenting the ſouth Side of the Cn a. 
Plane of the Prime Vertical, the Sun III. 
never ſhines upon it before 6 in the A 
Morning, or after 6 in the Evening. 

See Fig. 4. 

If you work (not by the Equineftial 3. 
Circle or Dial, but) by a Dialling Scale, & * 
then (beſides the fore-mentioned Parti- Son 
culars, wherein the drawing of this Dial by a 
Daal differs from drawing an Horizon- rg 
tal Dial) it is alſo to be known, that 
upon the Line E W, from C towards 
E and W, muſt be ſet off the Ex- 
tent (taken from the Scale of Latitude; 
not of the Latitude it ſelf, but) of the 
Complement of the Place s Latitude, 
See Fg. . : 
If you wotk by Tables, then the De- 4. 
grees of the Angle which every Hour- Y 
line makes with ZN the Meridian or 338 
Bubſtyle, muſt be taken from the Table T.bles. 
for a Prime Vertical or Direct South 
Dia. See . 6. 

A Direct North Dial differing e 
a Direct South Dial primarily in this rodrawa 
alone, that the former repreſents the Niret 
north Side of the Plane of the Prime 1 
Vertical, and the latter the ſouth 
Side; hence the drawing of a Direct 
| © North 


Of a Direct North Dy AL, 


0 i A r. North Dial is the ſame, as of a Di- 
III. rect South Dial; excepting /, that 
che Hours requiſite to be inſcribed on 


this Dial in our Country are no more | 
than theſe, viz. 4, 5, 6, in the Morn- 
ing, and 6, 7, 8, in the Evening. For | 
the Sun with us never riſes till after 3 
in the Morning, and always ſets be- 
fore 9 in the Evening; and from 6 
in the Morning till 6 in the Evening 
it turns off from the North to the 
South Side of the Plane of the Prime 
Vertical. 2dly, Foraſmuch as the 
Style of this Dial repreſents the 


north Segment of the Axis, and ſo 


its End P repreſents the North Pole, 
therefore the End P muſt be placed 
looking upwards toward the North 
Pole. And conſequently that End of 
the Subſtyle, which anſwers to the 
End P * the Style, muſt Point to- 


wards the Zenith, and therefore is 
| here properly to be denoted by Z, 


and the other End of the Subſtyle| 


by N, as anſwering to the Nadir, 


contrary to the Poſition and Notation 
of them in a Direct South Dial. See“ 


: Fig. 7 | 


As 3 , 
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As to the Placing of a Dire&Cnae: 


South or North Dial, it 


III. 


will be 


more conveniently ſpoken of Chap. 


1 5 


EX U 


CHAP. Iv. 1 
Of an ol Er Direct Eaſt or Weſt 


DIA. 


. — — 
1 2 e os 
re Sn IRS 


Cu Af. T Begin with a Direct Eaſt Dial, 1 
"EL whoſe Plane repreſents the eaſt Side 
UN of the Plane of the Meridian. Now 

I, to draw this Dil, there muſt be firſt _ 

| To Saws drawn an Horizontal Line, i. e. a Line 
"Eaſt Dial. repreſenting the Horizon, or running 
e Parallel to it, and ſo level. One End 

of this Line will repreſent the north _ 

Point of the Horizon, and may there- 
fore be fitly denoted by N; and the 
other End by 8, as reproenting. the 

ſouth Point of the Horigon. See 0 

Fig. 8. 5 
2. Taking any Point C towards 8, che | 
| Tofindthe ſouth End of the Line NS for a Cen- 


; ter, deſcribe an Arch toward N; and 
upon that Arch ſet off the Height P of 
the Pole, and draw the Line CP Tor the | 
Subſle I | 


( ) Theſe alſo 4 are frequently iel only; Dire 20 or } 
wi Dials. | 


1 £ 


| 
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Having found the Subſtyle, draw Cu ae. 1 
thereon the Contingent Line TG; and IV. wh 
then proceed to draw an (% Equi noctial WW | | 
Dial, taking any point & in the Sub- 3. | 
ſtyle for the Center of the ſaid Equi- 7? #4” — 
nocial Dial. That Diameter of the Se- lines. | || 
micircle (repreſenting half the Equzinec- WI 
Tia Circle) which runs Parallel to the | l 
| Contingent, is here the Meridian of the Wl! 
Equator; from which you are to begin Wil 
| to divide the Semicircle into Hours, or A} 
1 into 6 equal Parts, each containing 15 Po | 


Degrees. Through each of theſe Di- 
viſlons of the Egquinodial Semicircle 
|. draw Lines from Æ to the Contingent ; 
and again through each Point of the 
Contingent, whereon the ſaid Lines 
fall, draw other Lines (+) parallel to the 
Subſtyle. Theſe laſt will be the Hour-. 
lines; that which falls in with the 
Subſtyle C P being always the 6 a Clock 
Line; thoſe above it the Hour-lines of 


— 
— 


1 


(*) There is no Mention made of drawing a Direct 
Eaſt or Weſt Dial by Scales and Tables, becauſe it is in 
0 done both Ways, by the Help of the Equinoctial 
ial. Os e 
(tt) Becauſe the Axis of the World runs parallel to 
the Plane of the Meridian (as may be ſhown by the Di- 
; alling Sphere,) and ſo muſt be conceived to caſt its Sade 
Re: Op 


28 
Cn av. the Hours before 6, and thoſe below it 


IV. 
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the Hour- lines of the Hours after 6. 


Where it is to be noted, that as 4 and 5 


1 


To place 
rhe Style. 


are the only Hours before 6, which need 


be inſcribed on this Dial; becauſe the 
Sun never riſes to us till after 3; ſo the 
Hours to be inſcribed on this Dial after 
6, are no more than 7, 8, 9, 10, and 


11; foraſmuch as this Dial- plane repre- 
ſenting the Plane of the Meridian, the 
Sun ſhines not upon its Surface, but 


upon its ſouth Side or Edge, at 12 2 
Clock. | 


The Hour-lines being drawn, 4 


Style is to be placed (#) parallel to the 


Subſtyle CP, and ſo far diſtant from 


it, as the Center Q of the Eguinoctial 


was taken diſtant from the Contingent. 


And ſo the Dial is finiihed; as Fig. 8. 


A Direct Weſt Dial differing from a 


_ 7-44 Direct Eaſt Dial primarily in this alone, 


Direct 
Veſt Di 


4. that the former * repreſents che welt Side 


— 
— 


” 


(%) Becauſe the Style repreſents the Axis of the World, 
which runs parallel to the Plane of the Meridian, Hence 
Direct Eaſt and Weſt Dials have no Centers, through 


, which the Axis paſſes, and from which conſequently 
are to be draw all the Hour-lines, as in Horizontal aud 


Direct South and North Dials; ; which are therefore 
called C eutral Dials 


4 
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of the Plane of the Meridian, and the Cy av: 
latter the eaſt Side; hence the drawing IV. 
of a Direct Wet Dial, is the ſame with ww 
that of a direct Eaſt Dial, excepting 

only the different Denominations of the 
Hours to be inſcribed on this Dial, vig. 

1 to 8 in the Afternoon; which muſt 

be placed reſpectively from 6, (the 

Hour: line whereof always falls in with 

the Subſtyle,) as the Morning Hours are 

in a Direct Eaſt Dial. See Fig. 9. 

How theſe Dials, when drawn, are to 

be placed, ſo as to have a due Situation 

in reſpect of the Heavens, is ſhewn in 

the following Chapter, 


30 


CHAP. V. 


07 duly pLAcING a Direct ( Eaft, or 

Met, North, or South,) Dial; pa 
of the Manner of finding. whether a 
Wall has a DirEcCT or DECLINING 
PosITION or SITUATION, 


CAF. T7 VERY Dial- EI repreſenting the 
V. II Plane of ſome Circle in the Hea- 
WO vens, therefore, when any Dial is drawn, 
1. that it may go true, it is requiſite that 
45 20 its Plane be ſo placed, as to anſwer ex- 
placed. 7 aaly to the Plane of the Celeſtial Cir- 
_— i cle, which it repreſents. Wherefore, 
ſwers to the if it be an Horizontal Dial, its Plane 
Plaeof muſt be placed Horizontally, or parallel 
1 to the Horizon, i. e. exactly level. If 
whichie it be any Vertical Dial, (as a direct 
ee, North or South, Eaſt or Weſt Dial, ) 
wherero the it muſt be placed Vertically, 7. e. per- 
| aver org pendicular to th: Horizon, or exactly 
;lacedpa Upright. Now the Inſtrument repre- 
741! 791i ſented, Fig. 10. will ſhew, when any 
reſpectiwe 
Celeſtial Of the fore-mentioned Dials are thus 


q Plaue. duly 


_* 
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duly placed. Namely, if, when the CH ay. 
Side H N of the ſaid Inſtrument be ap- V. 
plied to the Horizontal Dial, the String WWW. 
falls exactly on the perpendicular Line 
PP, then the Dial is placed Horizon- 
tally, or truly Level; otherwiſe it is 
not, but muſt be altered, till the Spring 
does exactly fall on the aid Perpendi- 

_ cular. In like manner, if, when the 
Side ZN or ZH be applied to a Verti- 
cal Dial, the String exactly falls on the 
Perpendicular PP, then the Dial is 
placed Vertically, or truly Upright; 
otherwiſe it is not, but muſt be altered 
till the String does ſo fall. 

Again, an Horizontal Dial muſt be 2. 
placed not only Horigontally in gene- be 
ral, but alſo ſo, as that the four Car- tpn 
dinal Points of the Dial may reſpectively of the Pi. 
anſwer the like Cardinal Points of the 3 
Horizon. In like manner Vertical Di- *? 88 
Vertically, but alſo fo, as that the irs e-. 
Plane of -each Vertical Dial may be pa- „ Co : 
rallel or anſwer to the Plane of that 
Vertical Circle in the Heavens, which it 
particularly has reſpect to. Thus the 

Plane of a Direct South or North Dial 

muſt be ſo placed, as that it may be P 1 

ralle 
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CH Ap. rallel to the Plane of the Prime Verti- 
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cal, which t repreſents, and that it may 


VV reſpeRtively anſwer to the ſouth or 


north Side of the ſaid Plane of the 


Prime Vertical. In like manner, the 


3 
To find the 
Meridian 


Line of 
any Plane 


or Place. 


Plane of a Direct Eaſt or Weſt Dial 
muſt be ſo placed, as that it may be 


parallel co, or fall in with the Plane of 


the Meridian, which it repreſents; and 


that it may reſpectively anſwer to the 


eaſt or welt Side of the ſazd Meridian 


Plane. 
Now in Order thus to place aright 


any of the fore-mentioned Dials, it 


is requiſite to find where the Meri- 


dian croſſes the Place, on which you 
would put the Dial. And this may 
be done ſeveral Ways. The moſt 
eaſy is by the Help of (what is cal- 


led) the Mariners Needle, ſuppoſing 


it has none, or but little en in 
the Place where you are. For then 


the Meridian runs over, or parallel to 


the Length of the ſaid Needle. Ano- 
ther Way is by holding up a String, 


when the Sun 18 in its Meridian Alti- 


tude, (which is to be found by the 
Quadrant.) for then the Shade of the 
String will repreſent the Meridian Line 


of 


tt 
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of the Place where you are. Another Cy ay. 
Way, ſomewhat longer, but much ſurer, V. 

is this: Any Time in the Morning. : 
when the Sun ſhines, ere& any Pin or 
ſtraight piece of Iron or Wood, and 
mark where the End of its Shade falls. 
See Fig. 11. 

Then on the Point, where the Pin 
was erected, as on a Center, draw a 
Circle paſſing through the other Point, 
where the End of the Pin's Shade fell. 
Afrer which ereCting the Pin again 
where it was, wait till the End of the 
Pin's Shade touches the Circle in ſome 
other Point, The Arch berween the 

two Points of the Circle, on which 
the End of the Pin's Shade fell at the 
two ſeveral Times, being biſected or 
divided exactly in Half, a right Line 
drawn from the Center of the ſaid Cir- 
cle (2. e. from the Point where the Pin 
was erected) through the Point of Bi- 
ſection will be the Meridian Line of che 
Place where you are. 
The Meridian Line of the Place 
where you are, being thus found out To place a- 
by one or more of the fore-mentioned 1% ©? 
Ways, an  Hortzontal | Dial is truly tal Dial. 
0 ee, 


6 
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Cu Ap. placed, (ſo as that its Cardinal Points 


* 


ſhall anſwer the like Points of the 


eee. by placing the Meridian 


Line (or which is the ſame, the 12 


2 Clock Line) of the ſaid Horizontal 


Dial exactly upon, or parallel to the 


Meridian Line of the Place where you 


are, For the Meridian Line of the 
Dial being thus placed upon, or paral- 


lel to the Meridian Line of the Place, 
the North and South Points of the Ho- 


rigontal Dial, being no other than 


the Norch and South Ends of the Me- 


ridian Line of the Dial, will anſwer 


to the North and South Points of the 
Horizon of the Place, theſe directly 
anſwering to the North and South 


Ends of the Meridian Line of the Place. 


And the North and South Points of 
the Dial being thus placed ſo, as to 


anſwer to the ſaid Points of the Hori- 


Zon; tne Eaſt and Weſt Points of the 
Dial ( if rightly drawn ) will likewiſe 


_ anſwer to the Eaſt and Weſt Points of 


” SY 
To place 
' - aright a 


Direct 


Fat or 
185 Welt Pial. 


the Horizon. 


The Method of placing aright 8 


Direct North or South, Eaſt or Weſt 
(as well as of an Horizontal) Dial 
does likewiſe eee on the Meridi- 


n 
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an Line of the Place. For having Cn ae. 
found this by one or more of the V. 
Ways above-mentioned, in order > dang 
place aright a direct Eaſt or Weſt 
Dial, all that is to be done, is only 
this, v72. directly upon or parallel to the 

faid Meridian Line of your Place, you 

muſt erect the Dial with the Face of it 
Eaſtward, if it be a direct Eaſt Dial; 

or Weſtward, if it be a direct Weſt 
R 

In order to place aright a direct 6. 
North or South Dial a little more is Ne 
to be done. Namely, having found Ditect 
the Meridian Line of your Place, you dt“ 
muſt draw another Line crofling the Dial. 
former perpendicularly, which will 

be the Prime Vertical Line of the 
Place. Upon which therefore direct- 

ly, or parallel to it, muſt be placed 

the Dial with the Face of it 3 
ward, if it be a direct South Dial; or 

| northward, if it be a direct North 
"DL 
_ Hitherto we WO conſidered Dials, i 
as drawn on Moveable Planes, or of Un- 
Planes not already Fixed. And on 8 
ſuch as are uſually drawn Horizontal al plants. 
Dials, But Vertical Dials, (whether 


Direct 
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Cn Ap. Direct or Declining ) are more uſu⸗ 


> f 


ally drawn on Unmoveable or Fixed 


Planes, namely, on the Sides of ſome 


| 8. 


To know 
when a 
Hall is 
Direct 
Faſt or 


Wall. Wherefore in order to draw 
a Vertical Dial on a Wall, it 1s re- 
quifite firſt to know, whether the 
Wall be a direct Eaſt or Weſt, North 
or South Wall, or a Declining Wall ; 


and if rhe latter, how great its Decli- 
nation is. 


Now there are ſeveral Ways " 
livered in Treatiſes of Dialling for to 


do this; but ſuch as require, ei- 
ther a peculiar Inſtrument called from 


its Uſe a Declinatory, or elſe the 


. North Sun's Azimuth to be taken, or both. 


or South. 


Wherefore I think the following Me- 


thod is to be preferred before any 
other, on Account of its Eaſineſs, 
and withal Exactneſs. To the Wall, 
whoſe Situation you would know, 
adjoin a Board ſo, as that one of its 
Sides may touch the Wall, and the 


Surface of the Board may lie Hori- 
Zontally, and faſt, Upon the Board 
thus prepared find the Meridian by 


| the laſt of the three Ways above- 


mentioned, and draw a Line on the 


Board repreſenting the ſame, which 


1 therefore 
3 
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there fore we call the Meridian Line. C HAP. 

If the Meridian Line falls in with, V. 
or runs parallel to your Wall, then WW 

it is a direct Faſt or Weſt Wall. If 

not ſo, then lay a Quadrant flat upon 
the aid Board, with one of its Sides I 
| or Edges applied to the Wall, and f 
its Center at the ſame Time on the — 
Meridian Line. If the other Side 1 
falls upon the Meridian Line draun — 
on the Board, then the Wall is a | 
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direct North and South Wall, z. „ | || 
that Side of the Wall which is to- 1 
ward the Sun and you, directly Faces 1 
the South; and the other Side of it 
„ any” pi Faces directiy the North. 
8 See Fig. 1 1 1 

; But if wh one Side of the Qua-- 9. 
FE: drant is applied to the Wall as afore, 7? _ 
the other Side does not fall upon che l „ 
Meridian Line on the Board, then it cines. 
is a declining Wall. And if when 
the right Side or Edge of the Qua- 

drant is applied to the Wall, the Me- 
ridian Line of the Board is beyond, 

or without the other Side of the Qua- 

drant, then the Wall in reſpect of 
its ſouth Side declines Eaſtward, in 

reſpect of its north Side 9 : 

as 
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Cn ar. cas Fig. 14.) but if the Meridian 
V. Line of the Board be within the left 
side of the Quadrant, then the Wall 


in reſpect of its ſouth Side declines 
Weſtward, in reſpect of its north 


Side Eaſtward, as Fig. 13. On the 


contrary, if the left Side or Edge of 


the Quadrant be applied to the Wal, 
and the Meridian Line on the Board 
be without the right Side of the Qua- 
| grant, then the Declination of the | 
Wall in reſpect of its ſouth Side is | 
Weſtward, in reſpect of its north Side 
Eaſtward (as Fig. 15.): but if the 
ſaid Meridian Line be within the 
right Side of the Quadrant, then the 
Declination of the Wall in reſpect 
of its ſouth Side is Eaſtward, and in 
reſpect of its north Side Weſtward, as 
Ot: „ 


Having chus found, whether MY 


fad. the Wall declines Eaſtward or Weſtward, 


Degrees of 1 
| Declina- 5 
tion. 


it remains to find, how great Is 
Declination is. No as when, one 
Side of the Quadrant being duly ap- 
plied (as afore) to the Wall, the o- 
ther Side falls exactly upon the Me- 
ridian Line of the Board, the Wall 


bas no Declination ; 3 ſo when the 


. 1 
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other Side of the Quadrant does not CH Ap. 


fall exactly upon the ſaid Meridian 


Line, het, the Number of Degrees con- | 


rained in the Angle made by the ſaid 


other Side of the Quadrant, and the 


ſaid Meridian Line is the Meaſure of the 
Declination. Wherefore as often as the 


ſaid Meridian Line falls within the 
Quadrant, the Number of Degrees in- 
tercepted between the ſaid Meridian 
Line, and that Side or Edge of the 
Quadrant which is not applied to the 
Wall, is the Meaſure of the Wall's De- 
clination. But if che Meridian: Line 
falls without the Quadrant, then having 
drawn on the Board a Circle, with a 
Ray equal to that of the Quadrant, and 
upon that Point of the Meridian Line 
whereon you place the Center of the 
Quadrant, as the Center of the ſaid 
Circle, thereupon take with the Com- 
paſſes the Diſtance between the Meri- 


dian, and that Edge of the Quadrant, 


which is not applied to the Wall: The 
ſaid Diſtance applied to the Diviſion 


of the Ouadrant into 99 Degrees, will 


thereby ſhew the Meaſure of the Wall's 


: Declination. 


NV 


20 7; finding the 


Cn ae. Al that has been aforeſaid, is illuf- 

V. trated by {*) Ng. 12 13, 143.15; and © 
GWYV 16. In each of which the Line ML 

11. denotes the Meridian Line; the Line 
. E W denotes the Plane of the Prime 
ap. Vertical, or ( which comes to the ſame) 
the Plane of a direct South Wall or 
Dial; and conſequently E denotes the 
true Eaſt Point, W the true Weſt 


Point, ESW the South Side of the 


Plane of the Prime Vertical, or a direct 
South Wall; ENW the north Side 
of the. Plane of the Prime Vertical, 
or a direct North Wall: the Line 
D C denotes a declining Wall. Rn 
fore it is evident, that in Fig. 12. 

one Edge of the Quadrant being 317 
applied to E W the Wall, on the ſouth 


15 Side of it ES W, the other will fall 15 


upon the Meridian Line, ML drawn 

on the Board; and thereby ſhew, that 
the ſaid Wall EW has no Declina- 

_ ws. at! in ghd I 3: the ME 9 5 


— D— — a 


(0 From all theſe Figures it is 1 tbat the De- e 


clination of a Wall or Dial, is the Arch WD or EC of 
the Horizon intercepted between the T. of the Prime 
| Vertical, and of the Wall or Dunk | 


of 


Declination of WAL 8, —— 


of the Quadrant being applied to DCCnap; 


the declining Wall, and the Meridian V. 


Line ML falling within the other WV. 


Side of the Quadrant, thereby is ſhewn, 
that the Wall declines weſtward, and 
alſo that the Meaſure of the Decli- 
nation is 20 Degrees, this being the 
Number of the Degrees intercepted 
between the left Side of the Quadrant, 
and the Meridian Line ML, In Fig. 
14. the right Edge of the Quadrant 
being applied ro DC the Wall, and 
the Meridian Line M, falling with- | 
out the left Edge of the Quadrant, 1 
take with my Compaſſes, on a Circle 
| deſcribed as above directed, the Di- 
ſtance between ML the Meridian 


Line, and the left Edge of my Qua- 


drant, and applying the ſame to the 
Diviſion of the Quadrant into go De- 
grees, I find the Meaſure of the ſaid 
Diſtance to be 20 Degrees; which con 
ſequently is the Meaſure of the Decli- 
nation of the Wall DC eaſtward. And 
after the ſame Manner, the fore-menti- 
oned Method of finding the Declina- 
tion of a Wall may be illuſtrated in 
alen 888 


U 2 e 


42 of finding the Declination, &c. 


Cnay. Having thus ſhewn how to find 
V. the Declination of a Wall, it re- 
mains only to ſhew how to draw 
2 Dial upon a declining Plane or 


Wall. 
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CHAP. VI. 


, drawing a DECLINING Dial. 


TFT HE principal Difficulty in draw- CH ae. 
ing a Declining Dial, is in find- VI. 
ing the Diſtance of the Subſtyle from 
the Meridian or 12 a Clock Line, and 1. 
the Height of the Style above the Sub- The chief 
ſtyle. Now to remove this Difficulty, 22 
there is adjoined to the End of this Pecli- | 
| Chapter, a Table ſhewing the ſaid Par- ving Pia 
| , triculars, anſwerable to any Degree of 
4 Declination, and which will ſerve for 
4 moſt Parts of England. Oe aol peers 
| _ Having then drawn (as in a Direct 2. 
South or North Dial) two Lines croſ- 2% fd the 
ſing each other perpendicularly, one an Style 
ZN repreſenting the Meridian, the % —_ 
other EW repreſenting the Prime by Dialling 
Vertical; if you work by Dialling- Tables 
Tables, turn to the ſaid Table (vis. 
Tab. III.) and ſee what is the Sub- 
ſtyle's Diſtance from the Meridian 
anſwerable to the Declination - ffn 


on. 
-hyf 8 . Ex * 


45 


VI. 


Of Declining DIAI s. 
Cn Ar. the Wall, which, ſuppoſing the De- 


clination 20 Degrees, will be 15 De- 


A grescs, 5 Minutes. Then draw an Arch 


from ZN to E W, on the Weſt Side 


of ZN, if the Declination be eaſt- 


ward; and on the eaſt Side, if the 


Declination be weſtward. On the ſaid 


Arch ſet off from Z N the found Di- 


ſtance of the Subſtyle, viz. at 8 in 


Fig. 17. and 18. The Line C8, 
drawn from C (the Interſection of 
ZN and E W, and the Center of the 


Dial) to 8, will be the Subſtyle. 


Then in the Table ſee what is the Style 8 


Zo 
To ara w 
the Hour- 


Lines, 


Height anſwerable to the Declination, 


v. g. of 20 Degrees, and it is 35 De- | 
grees, 34 Minutes. Set this off from 
S to P, and draw the Line CP, which 


will ſhew the. Style. 


Having fond the Subſtyle and 
the Style, draw (as afore in an 
Horizontal, and direct South or 


North Dial) the Contingent | Line 
croſſing the Subſtyle at right An- 


gles in any Point Q: only the 


Subſtyle CS being here different 
from the Meridian Z N, mark the 


Point m of the Meridian where 


* 


Of Declining Dials. 45 
it is croſſed by the Contingent. CH ap. 
Then taking ( as afore in the other VI. 
Dials) the Point E in the Sub- 
ſtyle fot the Center of an Egui- 
noctial Dial, draw a ( Semicir- 
cle; one Half of it being on one 
Side of the Subſtyle, and the other 
Half on the other Side. After which 
draw the Line AM cutting the E- 
quinoctial Semicircle in M. The 
Line E M will be the Meridian 
of the Equinoctial Dial, from which 
you are to begin to divide on each Side 
the Equinoctial Semicircle into Hours, 
or {ix equal Parts. Lines drawn from 
A, through the ſaid Diviſions to the 
Contingent will be the Equinoctial 


— . N * 1 — 4 I "WB. > * 


() lt is to be obſerved, that in Declining Dials the 
entire Semicircle muſt be drawn; and it is not ſuffici- 
ent to draw only one Half of che Semicircle as in Direct 
South and North Dials, foraſmuch as the Meridian or 12 
a Clock Line of the Fquator, not falling in with the 
Meridian or 12 a Clock Line of the Declining Dial, (as 

it does in Direct North and South Dials, ) hence the Di- 
vitions on each Side the 12a Clock Line of the Equinoc- 
tial, will not cut the Contingent at equal reſpective Di- 
ſtances, as in Direct North and South Dials. | 


U 4 Hovrs. 


46 Of Dechning D1iaLts. 

Cn ay. Hours. And conſequently Lines drawn 
VI. from C the Center of the declining 
UV Dial to the ſame Points of the Con- 
tingent, whereon the Eguinoctial Hour- 
lines fall, will be the Hour-lines for 
the declining Dial, ( as afore in an 
Horizontal and Direct North or South 


Dial,) and ſo the Dial will be finiſhed. 
See Fig. 17 and ä 


1 And thus I have gone through 
The Con. thoſe Elements of Dialling, which 
«upon. J judge moſt requiſite to be known 
by Young. Gentlemen, at leaſt art 
their firſt Inſtitution. * the ſaid Art 
or Science. What follows, are ſuch 
Dialling Tables as are requiſite to 
this Treatiſe; which though cal- 
4, culated. indeed for the Latitude of 
Oxford, ( viz. 51 Degrees, 45 Mi- 
nutes,) yet will ſerve without any 


' ſenſible Difference for moſt Parts 


of England. The Dialling Scales, or 
rather the Way of drawing Dial- 
ling Scales, v2. the Lines or Scales 
of | Latitude and of Hours, (both 
mentioned and made uſe of in this 
Treatiſe) as alſo of Inclination of 
Meridians, 
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of Declining DIAL s. 1 


Meridians, and of Declination ( not CH AP. 
mentioned in this Treatiſe, but put into VI. 
all Dialling — Is — Fg. * 
19. and 8 


TAB. 


I. 


"F7 A B. 1 5 
e what . e- 
very Hour: line, (as al- 
ſo Quarter, Half, and 
uarters of an“ 
Hour) makes with the 
Meridian or twelve alf 
Clock Line, in an Ho- . 
rinzontal Dial. 


three | 


-; Hours. 


Ti i 


Degrees. Minutes, 


1 11 * 5 
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Shewing the like Angle: EE 
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T A B. ul. 
wine the Difance of the Subſtyle | 

| from the Meridian, and the Height 
| of the Style above the Subſtyle, an- 
| ' ſwerable to the ſeveral Degrees « of | 
ee „ N ES 


Dis. Styles Height a = 1 
bove the Sub- 2 e 
„„ 


5 "Sabie; 8 
. Deck | | tance from the 
E Meriden; - 


Minutes. | 


; Degrees: 


+ ©. 0. 
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Degrees. 


Minutes. 
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5 |Subſtyle's Diſ⸗ Styles Height a-“ 
2 — | tance from the bove the Sub- 

F _ ſtyle. Fo: ö 
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A CATALOGUE of the ſeveral | 


| Pranghts of Dials, and other Cutts 5 


ee to this Treatiſe, 


Fig 1, "A", Portal Dial 1 by 
the Help of the Equinogial 
. 
WY wy Horizontal Dial drawn by the 
Hep of dialling Scales. 
3. An Horizontal Dial drawn UT the Wy 
Hel of Dialling Tables. 
4. A Direct South Dial drawn 8 the 1 
Help of the Equinoctial Dial. ” . 
A 
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ACArATLOG UR, Sc. 
5. A Direct South Dial drawn by 


the Help of Scales. 


6. ADire& South Dial drawn by the 


Help of Tables. 


7. A Direct North Dial. 
8. A Dire& Eaſt Dial. 
9. Direct Weſt Dial. 
10. The Draught of an Inſtrument, 


whereby to find, whether a Dral-plane | 


be ly Horizontal, or Ere&. 


11. The Draug be of the moſt exact 


Mer hod for 1 the Meridian of 4 


: Place or Dial-plane. 


13; 443,14; 245, 10. Several Draughts 


5 repreſenting the Method to find whether 
à Wall be Direct or Declining and if de- 


clining, how many Degrees it has of 
Declination. 


17. A Dial declining Weſtward 20 


| Deg rees. 


18. 4 Dial declining Eaſtward : 20 


5 De grees. 


19. The Cametrital Way of N | 


Lines, or Scales off Hours, of Latitudes, 


and alſo of Declination, or (which comes 


to the ſame) of Chords. 


20. The Geometrical Way of bowie ; 


à Line or Scale of: the Inclination of 


5 Meridians. 


